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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Darns, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed investigation and
analyses involving topographic mapping, subsurface investigations, test-
ing, and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to identify
any need for such studies.

In reviewing this report, it should be realized that the reported condi-

tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-
tion, while improving the stability and safety of the darn, removes the
normal load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

It is important to note that the condition of a darn depends on numerous
and constantly changing internal and external conditions, and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the darn at
sone point in the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and theIdownstream damage potential.
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jPHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Onondaga Dam ID. No. NY 794
State Located: New York
County: Onondaga
Watershed: Oswego River Basin
Stream: Onondaga Creek
Date of Inspection: November 21, 1980

ASSESSMENT OF GENERAL CONDITIONS

The Phase I Inspection of the Onondaga Dam did not indicate conditions which
would constitute an immediate hazard to human life or property.

The hydrologic/hydraulic analysis indicates that the spillway is capable of
passing the Probable Maximum Flood (PMF) with 3.7 feet of freeboard. There-
fore, the spillway is assessed as adequate according to the Corps of Engineers
screening criteria.

The structural stability analysis indicates that the concrete spillway
structure is stable under all loading conditions investigated.

The following is a list of recommended measures to be undertaken to ensure the
safety of the facility:

1. The surficial cracking of the exposed concrete of the spillway structure
indicates that more serious spalling may soon occur. A protective coating
designed to protect against the penetration of moisture into the concrete
surfaces would serve to slow the spalling process and preserve the con-
crete in its present condition. This coating should be undertaken in the
course of standard maintenance procedures.

2. The operation and maintenance manual and the emergency notification system
should be reviewed and updated.

Dale Engineering Company

2 C
John B. Stetson, Pres dent

i,, /

Approved By: KxCol. W. M. Smith Jr.
Date: New York Distri4 Engineer
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PHASE I INSPECTION REPORT
ONONDAGA DAM I.D. NO NY 794

OSWEGO RIVER BASIN
ONONDAGA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority

Authority for this report is provided by the National Dam Inspection Act,
Public Law 92-367 of 1972. It has been prepared in accordance with a
contract for professional services between Dale Engineering Company and
the U.S. Army Corps of Engineers.

b. Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition of
the Onondaga Dam and appurtenant structures, owned by the New York State
Department of Environmental Conservation, Binghamton, New York, and to
determine if the dam constitutes a hazard to human life or property and to
transmit findings to the U.S. Arny Corps of Engineers.

This Phase I inspection report does not relieve an Owner or Operator of a
dam of the legal duties, obligations or liabilities associated with the
ownership or operation of the dam. In addition, due to the limited scope
of services for these Phase I investigations, the investigators had to
rely upon the data furnished to them. Therefore, this investigation is
limited to visual inspection, review of data prepared by others, and
simplified hydrologic, hydraulic and structural stability evaluations
where appropriate. The investigators do not assume responsibility for
defects or deficiencies in the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Onondaga Dam is part of a local flood protection project for the City
" of Syracuse, New York. The dam has an uncontrolled outlet and an ungated

spillway. Hence, no regulation of outflow is possible beyond that imposed
by the capacity of the outlet and spillway. Onondaga Dam is located
13.2 miles upstream from Onondaga Lake on Onondaga Creek. The dam is
constructed of a rolled earth enankment 1,782 feet long and rises 67 feet
above the general valley floor. The top elevation of 526 feet provides a
freeboard of 5.7 feet above the spillway design flood. The dam has a top
width of 25 feet with a 20 foot macadam roadway. The upstream face of the
dam and downstream toe are riprapped. The outlet is an uncontrolled
circular concrete conduit 6-1/2 feet in diameter through the dam near the
right abutment. A stilling basin with two rows of concrete baffles is
provided just below the conduit outlet. A side channel spillway with a
concrete ogee weir having a crest length of 200 feet and an elevation of
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504.5 feet has been built in rock at the right abutment. There are no
gates or other regulatory devices on this spillway. The entire available
storage capacity of Onondaga Reservoir is used for flood control. There
is no provision for dead storage or a conservation pool and when stream
flow is low, the reservoir is dry.

b. Location

The Onondaga Dam is located on Onondaga Creek in the Town of Lafayette,
Onondaga County, New York, approximately 13.2 miles upstream from Onondaga
L a k e . - ,

c. Size Classification

The maximum height of the dam is approximately 67 feet. The volume of the
impoundment is approximately 48,400 acre feet to the top of dam. There-
fore, the dam is in the intermediate size classification as defined by the
Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification

The impoundment provides flood protection for the City of Syracuse. A few
houses are located in close proximity to the receiving stream approxi-
mately 3000 feet downstream of the dam. Further downstream, the receiving
stream flows through the City of Syracuse. Therefore, the dam is in the
high hazard category as defined by the Recommended Guidelines for Safety
Inspection of Dams.

e. Ownership

The dam is owned by the State of New York Department of Environmental
Conservation, Binghamton, New York

Contact: Henry C. Carroll
Regional Flood Control Engineer
New York State Department of Environmental
Conservation

State Office BuildingBinghamton, New York 13901Telephone: (607) 773-7763 or

(607) 775-2545

f. Purpose of the Dam

The dam is used as a flood protection facility for the City of Syracuse. _

g. Design and Construction History

The Onondaga Dam was designed by the U.S. Engineer Office, Syracuse
District, in 1945 and 1946. Construction on the facility began in May
1947 by contract with S.J. Groves and Son, Minneapolis, Minnesota. The
completion of the dam was effected in August of 1949. No modifications
have been made to the facility since its construction.

2__I
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h. Normal Operational Procedures

The rate of outflow from the facility is fixed by the design of the outlet
and spillway and no regulatory devices have been provided to vary these
outflows. The maximum flow through the outlet with the pool at spillway
crest elevation is limited by design to 1,270 cfs. The operational
objective of the facility is to limit reservoir outflow so that the
outflow combined with local runoff below the reservoir will not exceed,
insofar as possible, the safe channel capacity below the dam. The
facility introduces sufficient lag time in peak runoff so that rises from
minor tributaries below the reservoir will not be simultaneous with the
mainstream crest. The facility provides sufficient warning for local
interests in the flood plain below the reservoir in the event of floods of
such magnitude that spillway discharges will exceed available channel
capacity below the reservoir.

1.3 PERTINENT DATA

a. Drainage Area

The drainage area of the Onondaga Dam is 68.1 square miles.

b. Discharge at Dam Site

The maximum recorded elevation of 485.9 corresponds to a discharge of
950 cfs. The maximum reservoir level was reputedly at the approximate
elevation of 498, which would correspond to a discharge of 1,170 cfs.

Computed Discharges:

Ungated Spillway, Top of Dam 82,350 cfs
Ungated Spillway, Design Flood 48,500 cfs
Control Outlet (with pool at spillway crest) 1,270 cfs

c. Elevation (feet above MSL)

Top of Dam 526.0
Maximum Pool - Design Discharge 520.3
Spillway Crest 504.5
Stream Bed at Centerline of Dam 459

d. Reservoir

Length of Spillway Pool 18,000 ft.
Length of Normal Pool normally dry

e. Storage

Top of Dam 48,400 acre feet
Spillway Pool 18,200 acre feet I

3
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f. Reservoir Area

Top of Dam 2,500 acres

Spillway pool 910 acres

g. Dam

Type - Rolled earth
Length - 1,782 feet
Height - 67 feet
Freeboard Between Spillway Crest and Top of Dam - 21.5 feet
Top Width - 25 feet
Side Slopes - Upstream and downstream: 2 hor.:1 vert. from top of data to

elevation 505.3, 2.5:1 elev. 505.3 to elev. 485.3, 3:1 elev. 485.3 down
to toe.

Zoning - Pervio-is fill, with rock drain at downstream toe
Impervious Core - Impervious zone on upstream facej Grout Curtain - Where limestone is encountered

h. Spillway

f Type - Uncontrolled, ogee, side channel overflow
Length - 200 feet
Crest Elevation - 504.5

IGates - None
U/S Channel - Impoundment
D/S Channel - Concrete floor discharging to rock cut channel

1 i. Regulating Outlets

One 6.5 foot diameter 329 feet long uncontrolled outlet

I4
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SECTION 2: ENGINEERING DATA

2.1 GEOLOGY

I Geologically, Onondaga Dam is located in the Southern New York section of
the Appalachian Highlands, the major physiographic division. The area of
the dam is in the Onondaga trough which is of glacial origin. Depth to
bedrock is therefore highly variable and may be as much as 600 feet in
places (Faltyn 1957). Depths to bedrock beneath the dam vary from
exposure of bedrock on the east wall and in the spillway channel to no
bedrock encountered at depths of more than 100 feet from the center of theIdam to the west wall. Exposed bedrock is that of the Onondaga Formation
of Middle Devonian age. The formation consists of several members; a
s'-ies of light bluish-gray limestone layers from 1 inch to 2 feet 6
inches in thickness. Thin seams of calcareous shales are commonlypresent. Nodules of black chert are common in some members. Where these
were encountered, the plans called for the limestone to be grouted.

The left abutment is in contact with deposits of a kame delta named by
Fairchild (1909) "South Onondaga Terrace." It is considered to be the
best developed of the Tully Valley kame deltas. This type of deposit
consists generally of well-sorted and well-stratified silts, sands and
gravel. It has a high permeability probability. The soil type here, the
Palmyra, has a very rapid permeable material and is said to be subject toIexcessive seepage.
Plans called for the removal of unsatisfactory foundation material from

i the approximate center of the dam to the left abutment.
b. Subsurface Investigations

Detailed subsurface information is provided in the plans, Sheets 4 through
8, which are included in Appendix G. The soils data shows that the borrow
material used for the embankment is generally composed of sands and
gravels as indicated by the designation of "pervious fill" on the typical
dam sections.

2.2 DESIGN RECORDS

No data was available regarding the design of the embankment structure.

However, the plans included in Appendix G, the reservoir regulation
manual, and the operation and maintenance manual which are included in
Appendix F, provide much of the general information used in the design.

2.3 CONSTRUCTION RECORDS

Records kept during the construction were not available for review.

2.4 OPERATIONAL RECORDS

Samples of the operational records are included in Appendix F. Semi-
annual readings are taken on the piezometers, settlement gauges, and chan-
nel wall alignment. Additional piezometer readings are taken when the
impoundment pool elevation reaches 475 and imciediately after drawdown from
high water elevations.1 5

'1__



I
* 2.5 EVALUATION OF DATA

The information presented in this report was obtained from the New York
State Department of Environmental Conservation and appears to be reliable
and adequate for a Phase I Inspection Report.
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I SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

I a. General

The visual inspection of the Onondaga Dam was conducted on November 21,
1980. The Dale Engineering Company Inspection Team was accompanied on the
inspection by Henry C. Carroll, Regional Flood Control Engineer, from the
New York State Department of Environmental Conservation, Binghamton

3 Sub-Office. At the time of the inspection, no water was impounded by the
facility. The weather was fair, with a light snow cover on the ground.

b. Embankment

The earth fill embankment showed no signs of settlement, sloughing, or

misalignment. The sod cover on the earthen section was mowed and no bare
spots were detected. The riprap slope on the upstream face was in good
condition and minor displacement of stone has occurred near the gage
house. This riprap displacement is attributed to vandals. The stone toe

5 drain at the downstream slope is uniform in slope and no signs of
sloughing or displacement were noted.

c. Outlet Control Structure

The inlet end of the outlet control structure was free of debris and water
flowed freely through the discharge pipe. The outlet of the control
structure was clear and provided no obstruction to flow. The energy
dissipator at the outlet was in good condition and no deterioration was
noted.

i d. Spillway

The side channel spillway was in good condition. Only minor surface
cracking of the concrete surfaces was noted. No spalling or other
deterioration was detected. The channel from the spillway was clear and
no signs of recent erosion was noted.

I e. Gage House

The gage house is presently in operating condition and is secure against
vandalism.

f. Reservoir Area

The reservoir area at the spillway crest extends approximately 18,000 feet
upstream from the dam. There are no known areas of bank instability in
the impoundment area.

17



m 3.2 EVALUATION

-The visual inspection revealed that the embankment is in good condition
and has been properly maintained throughout its life. No conditions were
detected which might indicate instability of the structure.

The surficial cracking of the exposed concrete of the spillway structure
indicates that more serious spalling may soon occur. A protective coating
designed to protect the structure from penetration of moisture into the
concrete surfaces would serve to slow the spalling process and preserve
the concrete in its present condition. This coating should be undertaken
in the course of standard maintenance procedures.-____
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

j The operation and maintenance of the Onondaga Dam is conducted in accord-
ance with the operation and maintenance manual, which is included in
Appendix F. Various modifications have been made in the procedures out-
lined in the manual. In general, the facility is visited on an average of
twice monthly with the interval between visits being dictated by general
rainfall conditions. The facility is monitored daily when the depth in
the impoundment reaches elevation 475. At present, annual reports are
provided to the U.S. Army Corps of Engineers in lieu of the semi-annual
reports stipulated in the operation and maintenance manual. A complete

1 and detailed inspection is conducted every five years by representatives
of the Buffalo District U.S. Army Corps of Engineers in conjunction with
representatives of the New York State Department of Environmental
Conservation.

4.2 MAINTENANCE OF THE DAM

I Maintenance and operation of the dam is controlled by the New York Depart-
ment of Environmental Conservation. Personnel from this agency provide
all maintenance and operation activities at the facility. Annual reports
are provided to the U.S. Army Corps of Engineers, Buffalo District.

4.3 MAINTENANCE OF OPERATING FACILITY

1There are no gates or control valves which require maintenance at this
facility.

4.4 DESCRIPTION OF WARNING SYSTEM

The reservoir regulation manual for the Onondaga Dam and reservoir is
included in Appendix F. This manual specifies communication channels
which should be utilized if, in the judgement of the flood control
engineer, spillway discharge appears to be imminent. The details of the
dissemination of this information is not stipulated. However, it is
assumed that appropriate notification to the public would be provided by
the Buffalo District and by the U.S. Weather Bureau. The data provided by
the New York State Department of Environmental Conservation showed no
evidence that the list of persons to be contacted in the event of an emer-
gency has been updated since the original publication of the document.

4.5 EVALUATION

The dam and appurtenances are periodically inspected by the New York State
Department of Environmental Conservation. The facility is presently in
good condition and properly maintained. The operation and maintenance
manual should be reviewed and updated to reflect current needs. The
emergency notification system should be reviewed and updated.

I
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Onondaga Dam is a flood control structure located about 4 miles south
of Syracuse in the Onondaga Indian Reservation. The dam has a drainage
area of 68 square miles, which is characterized by wooded and agricultural
areas. The drainage area consists of a fairly wide valley bottori and
moderate to steep hillsides. In the lower reaches of the basin, the main
stem and the West Branch of Onondaga Creek have a shallow slope, whereas
the streams in the upper reaches of the basin are steeply sloped. The dam
is situated on the Onondaga Creek and has a surface area of approximately
910 acres at the spillway crest. However, due to the operation of the
structure as a flood control facility, the reservoir area is normally dry.

I 5.2 ANALYSIS CRITERIA

* The purpose of this investigation is to evaluate the dam and spillway with
respect to their flood control potential and adequacy. This has been
assessed through the evaluation of the Probable Maximum Flood (PMF) for
the watershed and the subsequent routing of the flood through the reser-
voir and the dam's spillway system. The PMF event is that hypothetical
flow induced by the most critical combination of precipitation, minimum
infiltration loss and concentration of run-off of a specific location that
is considered reasonably possible for a particular drainage area.

The hydrologic analysis was performed using the unit hydrograph method to
develop the flood hydrograph. Due to the limited scope of this Phase I
investigation, certain assumptions based on experience and existing data,
were used in this analysis and in the determination of the dam's spillway
capacity to pass the PMF. In the event that the dam could not pass 1/2
the Probable Maximum Flood without overtopping, additional analyses are to
be performed on potential dam failures if the dam is designated as a High
Hazard Classification. This process was done with the concept that if the
dam was unable to satisfy this criteria, further refined hydrologic
investigations would be required.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's Computer
Program HEC-l DB using the Modified Puls Method of flood routing was used
to evaluate the dam, spillway capacity, and downstream hazard.

Unit hydrographs were defined by Snyder coefficients, Ct and C Snyder's
Ct was estimated to be 2.0 for the drainage area and C was estimated to be
0.625. The drainage area was divided into sub-areas t9 model the varia-
bility in hydrologic characteristics within the drainage basin. Run-off,
routing and flood hydrograph combining was then performed to obtain the
flow into the reservoir. In this analysis, the reservoir pool was assumed
to be at the spillway crest elevation at the start of the storm and out-
flow through the low level outlet was assumed to be zero.

10
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The Probable Maximum Precipitation (PMP) was 20.5 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration storm,
200 square mile basin, while loss rates were set at 1.0 inches initial
abstraction and 0.1 inches/hour continuous loss rate. The loss rate func-
tion yielded 84 percent run-off from the PMF. The peak for the PMF inflow
hydrograph was 86,904 cfs and the 1/2 PMF inflow peak was 43,232 cfs. The
storage capacity of the reservoir above the spillway reduced these peakflows to 59,412 cfs for the PMF and 27,141 cfs for the 1/2 PMF flow.

5.3 SPILLWAY CAPACITY

The spillway is an uncontrolled ogee shaped weir 200 feet in length with a
discharge capacity of 82,350 cfs at the top of dam elevation.

SPILLWAY CAPACITY

Flood Peak Discharge Capacity as % of Flood Discharge

PMF 59,412 cfs 139%
1/2 PMF 27,141 cfs 303%

5.4 RESERVOIR CAPACITY

The reservoir storage capacity was obtained from the "Onondaga Dam and
Reservoir Regulation Manual" (See Appendix F). The resulting estimates of
the reservoir storage capacity are shown below:

Top of Dam 48,400 Acre Feet
Spillway Crest 18,025 Acre Feet

5.5 FLOODS OF RECORD

The maximum recorded reservoir pool was recorded as elevation 485.9 on
April 1, 1960. This pool level would correspond to a discharge of about
950 cfs through the low level outlet. Prior to this runoff event the
reservoir was essentially empty. The highest water level encountered
during the operation of the facility was reportedly approximately at the
upstream toe of the spillway. This would correspond to an elevation of
about 498.

The maximum flood of record for the creek occurred in March 1920 (before
the project was built) and had a peak discharge of about 6,000 cfs in
Syracuse. During the operation of the structure, the Dorwin Avenue gage
in Syracuse has recorded flows of 3,260 cfs on July 3, 1974 and 3,200 cfs
on June 23, 1972 (References 16 and 17). The Dorwin Avenue gage is
downstream of the dam and has a drainage area of 88.5 square miles as
compared with a drainage area of 68 square miles at the dam.

I
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5.6 OVERTOPPING POTENTIAL

J The HEC-l DB analysis indicates that the spillway can pass the PMF with
3.7 feet of freeboard and the 1/2 PMF with 10.5 feet of freeboard.

5.7 EVALUATION

The hydrologic/hydraulic analysis indicates that the spillway is capable
of passing the Probable Maximum Flood (PMF) with 3.7 feet of freeboard.
Therefore, the spillway is assessed as adequate according to the Corps of
Engineers' screening criteria.

12
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

This flood control structure consists of an earth-filled embankment with a
concrete side channel spillway. The emergency spillway comprises the
rightmost section of the dam with the earthen embankment stretching from
the left side of the spillway across the valley. A road is located on the
crest of the embankment, providing access from the left abutment.

The upstream face of the dam is lined with riprap, whereas the downstream
face is covered with sod down to the rock toe. The low level outlet,
consisting of a concrete conduit, extends through the right portion of the
embankment. This conduit discharges into a concrete lined stilling basin
with dissipator blocks and then into a channel cut in the rock. The area
around the inlet to this conduit is lined with riprap. The emergency
spillway channel is cut in limestone with the portion just downstream of
the spillway lined with a concrete slab and walls. The emergency spillway
is formed by a concrete ogee shaped section.

The earthen embankment appeared to be in good condition with no signs of
structural movement or cracking. The facility generally appears to be
properly maintained with no established trees growing on the embankment,
although some small brush was noted. The riprap on the upstream face and
around the inlet for the low level outlet as well as the rock toe were
generally in good condition. Some misplacement of riprap was noted along
the stairs leading up the upstream slope to the gage house.

The concrete surfaces of the emergency spillway system and low level out-
let channel were essentially intact with no spalling. However, numerous
hairline cracks were observed that could lead to advanced deterioration of
the concrete and spalling if left untreated. All of the construction
joints were in good condition. Vegetation was growing out of the pressure
relief holes in the concrete slab forming the spillway channel bottoin,
indicating that they are at least partially plugged.

b. Design and Construction Data

No information regarding the structural stability of the structure was
located. Drawings included in Appendix G substantially conform to
the present facility. The plans indicate that the 200 feet long concrete
spillway section was cut into rock and is anchored with grouted steel bars
and rail sections. The height of this section is some 19 feet with about
9 feet of this extending below the upstream rock surface. Drain holes
were drilled into the rock that extend to a gravel filled drain underneath[ the concrete slab that extends downstream of the spillway.

The 1782 feet long earthen embankment consists of a sloping upstream
impervious layer with a 5 feet deep cutoff trench, a random pervious
layer, and a downstream rock toe. This impervious layer is protected by

* |13
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3 feet of dumped riprap over a 12 inch layer of gravel and sand. A two
feet thick layer of gravel and sand acts as a filter between the random

pervious zone and the rock toe. The crest width of the dam is 25 feet and
the maximum height is 67 feet. The upstream and downstream slopes are
shown as 2:1 (horizontal to vertical) from the crest elevation of 526 to
elevation 505, 2.5:1 down to elevation 485, and then 3:1 down to the toe.
Numerous piezometers, settlement gages, and bench marks are located in the
embankment (See Figure 8, Appendix G). Construction drawings for the
project are dated 1945 and 1946 with the "as builts" dated 1950.
Available information indicates that the facility was completed in 1949.

c. Operating Records

The facility is visited approximately twice monthly by a representative of
the New York State Department of Environmental Conservation. Readings of
the piezometers, settlement gages, and channel wall alignment are taken
seni-annually by the Department of Environmental Conservation. Additional

piezometer readings are taken when the reservoir pool elevation reaches
475 and immediately after drawdown from high water elevations. These
readings are kept on record at the Department of Environmental Conser-
vation's Binghamton, New York office, and are included in the report that
is prepared annually and submitted to the U.S. Army Corps of Engineers,
Buffalo District. The operation and maintenance of the facility is
generally (with some modifications) in accordance with the operation and
maintenance manual included in Appendix F.

d. Post Construction Changes

There is no field evidence or available information indicating post
construction changes to the facility.

e. Seismic Stability

No know faults exist in the immediate vicinity of the dam. Faults,
however, are present in the area. Several lineaments which may suggest
fault traces are also present within one and one-half miles of the dam,
the closest less than a half mile to the east and trends northeast. The
others trend in varying directions. The area is located within Zone 2 of
the Seimsic Probability Map. Earthquakes recorded in the area are
tabulated below:

Intensity Location
Date Modified Mercalli Relative to Dam

1925 III 7 miles NE
1927 (2) III 7 miles NE
1945 III 12 miles WNW
1952 III 20 miles W

6.2 STRUCTURAL ANALYSIS

j Previous dam reports and the plans included in Appendices F and G show the
plan alignment and cross-section for the dam but do not include specific
engineering information on the properties of the dam and foundation
material, nor stability analysis.
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As part of the present study, stability evaulations have been performed
for the dam's spillway section. Actual properties of the dam's construc-
tion materials and foundations were not determined as part of this study;
where information on properties were necessary for computations but
lacking, assumptions felt to be practical were made. The stability compu-
tations assumed a structural cross-section based on dimensions indicated
in the plans included in this report.

m The results of the stability computations indicate satisfactory stability
for the analyzed spillway section against overturning and sliding effects
for all studied loading conditions. The studied loading conditions
include: pool elevations at the spillway, 1/2 PMF, and PMF levels,
spillway pool with ice, and spillway pool with seismic effects. The
stability computations are presented in Appendix E and the results of
these computations are summarized in the table on the next page.

Critical to the analysis and resulting indication of stability are the
items of uplift water pressure acting on the base of the dam and the
relative permeability of the site's foundation rock. For the "normal
operating conditions" case, the analysis uplift force was based on a full
headwater hydrostatic pressure acting on the dam's upstream corner and a3 zero tailwater hydrostatic pressure acting on the dam's downstream corner.
Uplift pressures were assumed to vary linearly between the dam's upstream
and downstream corners, and to act upon 100 percent of the dam base.

m Uplift as computed for the normal operating condition was also assigned to
the flood conditions studied, assuming that uplift pressures would not
increase significantly over a relatively short flood stage time period
because of an expected low foundation rock permeability.

It should be noted that the plans indicate that the spillway section is
anchored into the rock with grouted bars and rails and drain holes were
drilled into the downstream face of the rock foundation of the spillway.
Both of these features, if functioning properly, would tend to further
increase the stability of the dam. For the purposes of this report, both
of the features were conservatively disregarded in the analysis.

The earthen embankment appeared to be generally uniform in section with no
signs of structural instability in evidence and the stability computations
for the concrete spillway indicate satisfactory stability under all
loading conditions. However, there are a few areas requiring maintenance
repairs. The pressure relief holes in the concrete slab forming the
spillway channel bottom should be cleaned so that they can function as
they were designed. The concrete surfaces of the structure are presently
intact, however, the numerous hairline cracks present could lead to
advanced deterioration of the concrete if left untreated.
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

m 7.1 DAM ASSESSMENT

m a. Safety

The Phase I Inspection of the Onondaga Dam did not indicate conditions
which would constitute an immediate hazard to human life or property.

m The hydrologic/hydraulic analysis indicates that the spillway is capable
of passing the Probable Maximum Flood (PMF) with 3.7 feet of freeboard.
Therefore, the spillway is assessed as adequate according to the Corps of
Engineers screening criteria.

The visual inspection did not reveal conditions which would indicate
evidence of structural displacement or instability.

The following specific safety assessments are based on the Phase I visual
examination and analysis of hydrology and hydraulics, and structural
stability:

1. The surficial cracking of the exposed concrete of the spillway
structure indicates that more serious spalling may soon occur.

2. The operation and maintenance manual and the emergency notificationSsystem do not appear to be current.

b. Adequacy of Information

I The information available is adequate for this Phase I investigation.

1 c. Urgency

Item 1 of the safety assessment should be addressed by the Owner as a
part of normal maintenance procedures.

d. Need for Additional Investigation

This Phase I inspection has not revealed the need for additional investi-
gation regarding this structure.

7.2 RECOMMENDED MEASURES

The following is a list of recommended measures to be undertaken to insure
safety of this facility:

1. A protective coating designed to protect against the penetration of
moisture Into the concrete surfaces would help to slow any impending
spalling and preserve the concrete in its present condition. This
coating should be undertaken in the course of standard maintenance
procedures.

3 2. The operation and maintenance manual and the emergency notification
system should be reviewed and updated.
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I93-15-3(9/80)
VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

iName of Damn Qf4JP4Q4 VA ?A
Fed. I.D. #*N A' 9 7q DEC Dam No.___________

IRiver Basin 0Skur=Cfto t21'G

Location: Town L4Y*4Vf7Ur County 6I4oumlr3.

Stream Name OtJ&#4-D4gC.4 dfi

Tributary of 0&5-LLaC, EIl'eL

Latitude (N) 44 -s.qLongitude (W) 7-~4

I ~Type of Dam E~X

Hazard Category UI.L

IDate(s) of Inspection NOV rrm 86 It 10 Iq

weather Conditions FA,17 (Ligaar swaw co use)

Reservoir Level at Time of Inspection -NQ LUAIQ. gMPd4PED

b. Inspection Personnel T.LU. 8YW'LF-M3SA6Ia4!0t Wa&. J A. GbL

+4. M4JS~l4Th - DALE "41ASMAM COWAMYu1 , 14911% e, CAM8LL
c. Persons Contacted (Including Address & Phone No.) CAvOWaLE9&m#*t%6J..

I Nrkai Yo2r SIKY& Q9WTM&EE OC E.haMA1MWL AEW4e"?,

V% Nct iA,.TA P4~ 3901 1

d. History:

Date Constructed Au4uST- 1949 Date(s) Reconstructed

Designer WU6 MtA-J COWS! Or

Constructed By SJ.-CEUU "AD 36W MIJi4d.C 4,JI

owner '~vj Ygr SOtUM -VFMMT,5 Qr- %Pliki maIA"c



I 93-15-3(9/80)

2) Embankment

a. Characteristics

I (1) Embankment Material Po PrsZjJkQj &74..4-

(2) Cutoff Type S CT. DSW -pm, r

1 (3) Impervious goo*. P."Ai- r mar LIrj2 g -AN EASE

(4) Internal Drainage System NOaIJ - FPLUt LA mt .

(5) Miscellaneous Oxsc* FtI.L. -ro bIaw AI4 S #4P

I b4,~L(P (;4V9&:t SEED U- O iTC*-~ ~ d

b. Crest

1rs(1) Vertical Alignment NO Mt w..&F ?T If irL.

(2) Horizontal Alignment KO ..l*ls.&4-,IT . , II Fell

1
(3) Surface Cracks IoutME O Effff&fl! /S4" . O3Uti'.

(14) Miscellaneous ,

c. Upstream Slope

(1) Slope (Estimate) (V:H) , • ,

1 (2) Undesirable Growth or Debris, Animal Burrows MOM4._ *3 U

1 (3) Sloughing, Subsidence or Depressions MOMS 6JM JWC>

I
'I

I . . . . . . . .. IIl I 1'. .



I93-15-3(9/80)
1 ~('4) Slope Protection V~t'PVI*V Q-tP LI.AP- u .4 e

(S) Surface Cracks or Movement at Toe t4h ml& eRSMAI0.

d. Downstream Slope

(1) Slope (Estimate - V:H) 'E,~et& 70 995224 7... ~a

1 (2) Undesirable Growth or Debris, Animal Burrows f-do~4E doSteusz

(3) Sloughing, Subsidence or Depressions NOM pB.Saw-

1 (4) Surface Cracks or Movement at Toe UMV 03' 24JD

1(S) Seepage NLONE 86zSX~zjE~' M6 W'U4T V Z I tPUd y ip

(6) External Drainage System (Ditches, Trenches; Blanket) ______

(7) Condition Around Outlet Structure c*.oD QmysiTWH 4

1(8) Seepage Beyond Toe NKfUE 6BWWU Sb

e. Abutments - Embankment Contact

N8 PA' AW*3 0JjSC0S.



I (1) Erosion at Contact Ndo&mg

I(2) Seepage Along Contact NoulL OZff3GUWX.

* I 3) Drainage System

a. Description of System Z9 QM- %AI-. Th& 'QALA ;k5rw PLUI&.

b. Condition of System N6 1 N~D'C--r'o N. _____ _____ _____

c. Discharge from Drainage System NoT 6 w B i F

I~l) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)____________________________

I~27 SMAard A A4 ALFCFaI

&&.W Jqt .44I. X JJSCegiA4Ea4 FO



. _I.

I 93-15-3(9/80)
S) Reservoir

a. Slopes N4TL94<_ - $4 IDfAte-w 6r fJC I-

I )Ce5,d ...

b. Sedimentation A/A' gA-iJ

c. Unusual Conditions Which Affect Dam OA&.I
' 6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.) CITY dF

b. Seepage, Unusual Growth N'OI.L o SEJ lI
c. Evidence of Movement Beyond Toe of Dam /4oA- A"tar*!

d. Condition of Downstream Channel CLFAI-4 IL . tC -.f. 4, P '(-.

I 7) Spillway(s) (Including Discharge Conveyance Channel)

0^Me P&r 6e7GE gla15 91gDE C4 K&L 4

I a. General Cn , CaV V c1 e A-(

I

b. Condition of Service Spillway &toeV_ L4R40*( B&PSLI L

a Se P .

I . .
,.3i ,

LI I "" I - " I

V- _ .• • •g



5 93-15-3(9/80)

c. Condition of Auxiliary Spillway coteog coH-LtrigA-

I

d. Condition of Discharge Conveyance Channel Q LEM W-KA CuT.

IS8) Reservoir Drain/Outlet
Type: Pipe P_ _ Conduit Other

M aterial: Concrete &_ __ Metal Other

Size: 6 /I 6A Mej E 0-_- Length 3Z/ &".lI
Invert Elevations: Entrance . 4,.6 Exit _ _. _ _

Physical Condition (Describe): Unobservable

Material: &Vm cesu tDi &4

I Joints: 14 t1i*A; O$d Alignment 44f -

Structural Integrity: Ale Jiws ex .5T~ TR4L4'i DeF dCiS

Hydraulic Capability: IZ76 4 FS g ftgc- dplkA&NW

I Means of Control: Gate Valve Uncontrolled _

Operation: Operable , Inoperable Other

l Present Condition (Describe): .. . .

[
[I
[I



93-15-3(9/8o)

i 9) Structural- ,?.LJ)4

a. Concrete Surfaces ANNL S .,50!e CO.k.Ai e..up .t

b. Structural Cracking 40

c. Movement - Horizontal & Vertical Aligment (Settlement)

II

d. Junctions with Abutments or Embankments AO AidlP 79

e. Drains - Foundation, Joint, Face im-lA #r or -di O

f. Water Passages, Conduits, Sluices NOME .

i g. Seepage or Leakage , "Aolej pdi

I,

I
I



i 3-15-3(9/80)

h. Joints - Construction, etc. A-dy d&-"Vdieagi
I

S i. Foundation ,i/p -

l

I j. Abutments 6,e,,V C&e AiD-ieA4

k. Control Gates Arlld

I
1 1. Approach & Outlet Channels A."D CWA TLHw Loge r

P o~e 7pekrg ;~4l~S ia A & #e

m. Energy Dissipators (Plunge Pool, etc.) & Q& "m.0

n. Intake Structures 4tD M74'

I
o. Stability Ma SiU oF" iAvr5I4Vndr,/ A7bT4,

I p. Miscellaneous ---

II

.- - . ,, - - I



3)3-15-3(9/80) -

3 10) Appurtenant Structures (Power House, Lock, Gatehouse, Other)

a. Description and Condition 44k1G- IOauS- S GCUj

j Am.t; 6P"A-TL)-4A L-

11Iprto rcdrs(aeLvlRglto)
I-j.j-rjj &*ufL
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SUB AREA 6K

I ~SUB AREA

~) r

( 4 /,,--

SUB AREA

SCALE 1' 8000 SU AREA 4

~ K SUB AREA,2

I LEGEND

I* n~ WATERSH1ED AREA \--SUB AREA(

,SU AREA

I DRAINAGE BASIN
I '1
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~N Y
CHECK LIST FOR DAMS

HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam 5If 5ao __ _0_

2) Design High Water

(Max. Design Pool) ___._ ____-/ _ zo__

3) Auxiliary Spillway
Crest ------

4) pool Level with

Flashboards __ ___ __ _

5) Service SpillwayCrest 5 9o/~~

DISCHARGES
Volume
(cfs)

1) Average Daily -."

2) Spillway @Maximum High Water ___2 ___

3) Spillway @ Design High Water .6

4) Spillway @ Auxiliary Spillway Crest Elevation

5) Low Level Outlet (W!h *i e spi#wj etsC ) 1

6) Total (of all facilities) @ Maximum High Water _ 5 930

7) Maximum 9wd Flood

8) At Time of Inspection

Ii



CREST: ELEVATION:

Type: W,/~ 0'

Width: I Length: 7II 2_ _ -

I ~Spillover _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Loca t Ion __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

I SPILLWAY:
I PRINCIPAL EMERGENCY

4:57 Elevation ~ ~ d6

- O TpeType d e,e

4I 544_3Z9____ Width _____Lnth_/_

Type of Control

i /'I Unconttrolleed_ _

Control led:

.__Type
(TFlashboards; gate)

_Number

Size/Length

Invert Material __

Anticipated Length
of operating service"

___/ ___Chute Length 9 75e
_4______________ Height Between Spillway Crest _ _ _ _ _

& Approach Channel Invert
(Weir Flow)

.. ...... ................ I I -



I I I I i a

b2
o" ,1

HYDROMETEROLOGICAL GAGES:

Type: S i
Location: e 4tiZr LwhV -li* 44k Z hea6YKs see -y

Records:

Date- "#- / 4o

Max. Reading- I

FLOOD WATER CONTROL SYSTEM:

Warning System: eo4'(,P ''o S d' L e P('

Method of Controlled Releases (mechanisms):

rea lew 1,&A( gm4we/E41r '

I

I
. I

I

" i-
i.



:, DRAINAGE AREA: M1( /r~

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: 1,a d C e,

Terrain - Relief: L~ure* 'a, tVoi hs ;9g11Aw- &*K- e) pec~ ? ANf ~ 4~
Surface - Soil: _ _ _ _ _ _ _ _ __.

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

/1 ,., r',,... .

Potential Sedimentation problem areas (natural or man-made; present or future)

Potential Backwater problem areas for levels at maximum storage capacity
Including surcharge storage:

6.?

Dikes - Floodwalls (overflow £ non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: ion :_

Elevation:

Reservoir:

Length @0 06 Pool_ .. (' i (ile.)

Length of Shoreline (@ Spillway Crest) (Miles)

.i. -
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m INTRODUCTION

I Onondaga dam was built as part of a local protection pro.iect for

the city of Syracuse, New York. The dam has an uncontrolled outlet

and an ungoted spillway, hence no _regulation of outflow is possible

beyond that imposed by capacity of outlet and spillway. The title

to lends essential to the dam and reservoir was acquired by the

i State of New York and the d'un has been turned over to the State

Department of Public Works to be maintained in accordance with

regulations prescribed by the Secretary of the Army.

I
I
I
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I
PERT INE1IT DATA

ONOND.-GA DA;J A TD PESERVW]R

1 1. General

i Purpose - ------------- Flood Control

Drainage area above dum .........- 6B.1 sq. mi.

I Drainage area, U.S.G.S. gage (Dorwin Ave.) 88.9 sq. mi.

Drainage aren, mouth of Onondaga Creek - - 108.9 sq. mi.

I 2. Dam

i Type - ------------ -- Rollvd Earth

Length, foet - ----------- -- 1,782

i Maximum height, feet - ---------- 67

Top width, feet - ------------ 25

Top elevation, feet above moan sea level - 526

3. Spillwr.y

Type - - Uncontrolled ogec, side channel eoerflow

Crest length, feet - ------------ 200

Crest elevation, fet above mean sea level - 504.5 ',,.

ISurcharge, design flord, feet -....... 15.8

Capacity at 15.8 ft. surcharge 48,600 of@

4. Outlet

Type - - - Uncontrolled circular conduit

Number . . . . . . . . . . . . . . . . . .- One

I Diamoter, feet ----------------... 6,5

Length, feet -------------- 329

Location - -Under' east (right) section of dam.

I A4
'I
u _ _ _ __ _ _ _

-I- --



PERTINE' DATA

ONONDA11' DAM -I'D RESERVOIR (Cent 'd)

I ~ 4 0utlu.__t (Cost'd)

Invert elevation at intake, ft.-------- 457.0

I Invert elevation at outlet, ft. 456.21

I Discharge, pool at spillway crot oleatlon,cfs 1,270

Inimum time required to empty rcsc:rvoir from
spillway crest elevation, no inflow - - 9 days
with assumed base flow of 2 cfs/sq. mile 11 days

5. Reservoir

I Area, spillway crest elevation (504.5) - - 910 acres

Capacity spillway crcst elevation (504.5) - le,200 acre ft.

Area, 15.8 ft. surcharge - - - - 1,640 acres

Capacity 16.8 ft. surcharg- - - - - - - - -- 8,200 acre ft.I 4-97.4"'

I
I
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I
I
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I SECTION I

HISTORY ,ND DESCRIPTION OF
ONONDAGA DAI AD RESEt(VOIR Pi(OJ:CT

I-1. History of Onondago Dam Projct. Flood Control has Uoon

I an important problem In Syricusc since the area was first settled.

g The first attempt to improve conditions was madre in 1822 when the

outlet of Onondago Lnke was enlargfd to lower the lake several foct.

Since then no serious flooding ,as occurred from Onondaga Lakl. Local

interests have made numerous channel improvemonts in tho city of

Syracuse. A preliminary examination roport, authurizod by the Flood

Control Acts of 10 April 1936 and 22 June 1935, was submitted by the

Special Board of Officers 17 April 137. It recommended that surveys

be made for the purposc of determining flood control prans for

Syracuse and other localities. The survey report for flood control

I in the Oswego River watershod nas submitted b, the Board of Officers,

25 February 1939 (revised October 1939). The Board rooommended that

a project be undertaken at Syracuse, Niw York, and at other localities

I subject to certain conditions of local cooperation. This report was

printcd as House Document Nn. 146, 76th Congress, 3rd Session. The

Flood Control Act of 1941 (Public Law 228, 77th Congress, 1st Sossion)

authorized construction of a projcot to provide flood protection for

the city of Syracuse, substantially in accordance with the rocouriondatiol

of the Chief of Engineers in House Dncumcnt No. 846. Origintlly

a two-reservoir plan was proposed.,, Aftcr investigatinn disoloswd

I unfavorable found.ation conditions at the two reservoir sites, tho.

were aLsndoned in favor of the singlo rcservoir site used. The prnJoct

I!
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I included channel improvement and luve construction with a dotention

resorvoir to compensatc for the loss of natural valley storrgo.

I Construction of the dam, outlet works and spillway commenced 5 May

1947, by contract with S. J. Groves and Son at Minnt-apolis, Minnosota.

Completion was effcctod 19 August 1949. The ruservoir area was cloarcd

of brush and dead trcos bolow elevation 480 foot. Clearing operations

were accomplished by hirel labor and rented plant. Plate 1 shows the

j watorshed and vicinity maps. The area inundated when the reservoir

is of spillway crest elevation of 504.5 is shown on plate 15.
I/

1,2. Wtershed. Onondara Cruck is in the Oswego River watershod Y

in central New York. The strjar is forined by the junctiun of the west

and south branches about 1,700 foot above the dam. The main stream

then flows north through the city of Syracuse and empties into

Onondaga Lake at the northwostri, odge of the city, 13.2 miles below

the dwn. The length of Onnnd-g! Creek plus its snuth branch is 27.2

miles. The total drainagc nrea of the creck is 108.9 square miles,

of -hich 68.1 square miles lie above the dam. Elevations with respect

IIto mean soa level vary from 36-1 fout at the mouth to 1,887 feet -it

Dutch Hill near the southern end of the watershed. Below the

junction of the. two branches the struam has a uniform slope of abnut

7 feet per mile. ibove the juvction, for a distance of about 6 miles

on the south braxnch and four miles on the wst brunch the streams

have slopes of about 14 fect per mile. In thQ upper reaches of tho

two branches the slopes are much stecper, ranglng up to 500 fret per

mile. The valley varies in width from one-half to one mile with the

3 exoeption of a relatively narrow section extending about one-half

I2
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mile downstream from the junction of thu tvro brches, and a narrow

gorge extonding about ne mile dowin,trotm fr-m the s(,uthern dgec of

l the Indian reservation (see plato 1). Thu valley sides riso 500 to

1,000 feet abovo the stream, sorno slopur havirng a 50 porcont grade.

l Most of the slopes are wooied and arc cut by small flashy streams.

There are no lakes or other reservoirs in the watershed.

1-3. Descriotion of Onondag* Dam. Onondaga Dum is located

13.2 miles upstream from Onondaga Lake on Onondaga Creek, in Onondaga

j County, liew York, about 4 miles south of the city of Syracuse. The

dam is constructed of rolled earth embanknent, 1,782 feet long and

rises 67 feet above the general valley floor. The top elevation of

526 feet provides a freeboard of 5.7 feet above the seillway design

flood. The dam has a top width of 25 feet, with a 20-foot macadam

I roadway. The upstream face of the dam and downstream toe are

riprapped. Plates 2 and 2o show details of the dam. A recording

l gage has been installed to provide a continuous record of reservoir

elevations. The Eage house is located at the top of the dam

adjacent to the roadway. Theru is a slope gageaon the upstream face I
I of the dam. Plates 2a "nd 2b show genoral details of the gages.

a. Outlet. The outlet is an uncontrolled circular,

I concrete conduit 6.5 foot in diameter through thu dam near the right

abutmnnt. The conduit is 329 feet long vith invert oluvations at

intake and exit of 457.00 ft. and 456.21 ft. respectivcly. This

conduit is designed to disoh.rge 1,270 efs with reservoir at spillway

crest, elevation 504.5 ft. The outlet rating curve is shown on

Plate No. 3. Entrance and exit channel for the outlet have been

,, 3



provided to insure its d.sijgn c pr.city and prevent scour of the too

of the dam. The inlet is prot~ct-d by tr,.zh racks. Details of' the

outlet ar shown on plates 2d -rd 2c.

b. Stilling bisin. .', stillin- basin 71 feet long with two

Jrows of concrete b-lfflcs is provided just below the conduit outlet.
This strves to dissipate the high v.iocitiois devulopad in the cond it,

( which range up to 38 fsoc. with pool at spillway crest elevation.

These velocities are reduced to eight ft./seo. in rock channel and to

i four ft./sec. by the time the wrter rLachos the earth channel. Plate

2e shows details of the stilling basin.

o. Spillway. A sidc-ahannel spillway with a concrete ogeo

weir having a crcst length of 200 feet and elevation of 504.5 feet has

been built in rock in the right abutment. There aire no gates or other

regulatory devices. The spillway is designed to carry 48,500 cfs at

a surcharge of 15.8 feet, A sill 6.25 feet high and 50 feet long

has bocn placed in the spillway exit channel 25 feet below the weir,

i to stabilize flows. The spillway discharge curve is shown on Plate

Yo. 4 and the spillway design flood hydrograph is shown on Plate

INo. 5.

1-4. Description of Onondaga Reservoir. The entire available

storage capacity of Onondage Reservoir is used for flood control. s

There is no provision for dead storagv or a conservation pool and

j when strerm florv is low it is % dry roservoir. Characteristics of

the reservoir area for principal pool elevations %re givmn below

i in Table 1.

4
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,,-"Onondaga Renervo-i-r Coaracteris tics

I S, Pi 11 Iy S pi1llwayAere

Charscteri stic Desirn Flood Crest Annual Pool
SElevbtion, feet m.s.l. 520.3 504.6 478.4

Capacity, acre ft. 38,000 18,200 2, 00

hreb, acres 1,640 31O 330

j Snore line, miles 21 14 8

'Wept Branch, flooded
m ,iles 4.2 2.1 0.6

South Branch, flooded1 miles 3.8 2.7 1.0

All brush and dead trees were cleared from the reservoir area

bolow elevation 480 ft. approximite elevation of the averaGe annual

I flood. Reservoir characteristics are shown further Iy aroa-cape city

curves on Plate 6 and Plate 7, drawdovm curve.

1 1-5. Flowaoe Rights. Since this is a local protection project,

the State of Now York secured all necessary lands and easements.

Title wes tacquired to the land that would be flooded up to the spill-

a way crest elevation of 504.5 ft. The land lying botween elevation

504.5 ft. and surcharge pool ul,vtion at 520.3 ft. will remain in

I privt. ovwnership with easemonts for flooding granted to the, State.

1-6. Are4a Capacit. and Iatin;g Data. A rea and capacity

curves for Onondtr.a reservoir t,re shoea on Plate No. 6. The outlet

3 rating curve is shu.mn on Plato 3 Fn'i ;he spillway rating curve

on plcto No. 4. All of thos, curvu nro based on field survoys,

i dr~zi~r, informwtion Gnd results of modol tests.

I-7. Dtrturu from Definite Proloct Plans. The major

modification during construction of tro dam was thu abandonmont

I
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of a bridget acru. th. spillwaoy channel from the relocated high.Nay

I lA or, thu 'a-st, ond the construction of an acooes road 2,570

fcct long frcn thu wost.

I-8. D,;scription of i reas Subjoct to Inundation Below 0nondaau

Dam. The flood plain of Onondaga Creek below the reservoir oxtonds

I through the city of Syracuse, N. Y. with about 75% of the area

lying within the city limits. The commercial, industril and

I residuntial development of the area has resulted in large flood

dumtgos. The maximum flood of record .vhich occurred in March 1920

U had a peak discharge of 6,000 os aud resulted in losses of

$1,500,000. The channel improv-3munts by local interests b(;low

BLlltntyne Road, and by th, Corps of Enigineerq from Ballantyne

Road to & point approxi-iatoly 1,550 foot above Dori Avenue, now

provide a minimum channel capacity of 6,000 cfs within tho city

of Syrecusu. With the protection afforded by the reservoir, a

I discharge of that magnitudo would bu a very infrequent occuronoe.

The area betweon th- city limits and the dam is subject to over-

I flow starting bt discharges of slightly over 1,000 cfs. Most of

this area is woodland and pasturu, with a few residential units

I within the flood plain at the suburban dovelopmont of Nedrow, N. Y.,

luocatd above the improved chrnnul and just south of the Syracuse

city limits. Flood losses are relatively small in this area and

the roscrvoir provides protection against major floods. The first

gage below the dum is the onc operated by thn U. S. Geological

I Survey at Dorwin Ave., at the upper ond of the improved ch,4nrnJl.

A discharge of 1,000 cfe it this gage oorrosponds to a stage of

* 6I
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4.5 f cut t.rnd u disc hurgo. of 6,000) cis ccrrt;-.ponds c-.,roximi toly

I to ot ~-f 7.4 ft. The st..gc, for 6,000O cfs wna detrrninnd by

:tripCottion of tho rfting curvb. Rating curvos are cheim.v for

Dor.;ir ~voniu rind T )mpnpr Stru t gugos on~ piftes 11 U~nd 12

I ~r esp octi1v 1 y.
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SECTION II

- METHOD OF OPERATION

I II-1. Allnction of Stort,je. The total storage of Onondaga

rcrvcir is allocated to flood control. No provision is made

for dtid storago, conservation pool or recreation pool. An esti-

nm'te or silting to be expected, usinG the LMeyor-Petor formule for

strerm cd loed, indicutes b cpacity loss of less then 0.3 inch

in 100 yars. The outlet elevation i s such that during periods

of low flow the reservoir will be dry.

11-2. General ?lbn of Oiertrtion. Operution of flood control

stori.6e in Onond' go resurvoir will bc primarily in the internist of

local flood control by reduction of peEk dischcr~es in Ononduaa

Crook. The rates of outflow tro fixed by the design of the

outlet and spillwey bnd no regulatory devices hove boon provided

to vury those outflows. The mhximxu= flow through the outlet with

pool ct spillway crest elevation is limited by design to 1,270

cfs.

11-3. O,;rt.tioncl Objo,-tiv-s for Flood Control.

I,. During the stornge period, limit reservoir
outflow so thi t the outflow combined with local runoff below

the roeervoir will not exceed, insofar as possiblo the sife chinnol

c ot city b.low the dm.

b. Introduce sufficient lg timo in pc.&k runoff so

I tnt risus from minor tributaries bh.lo thu r.rnrvLir will not

3 be synchronizod with mLin strLra crests.

• 1 8
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c. Provide sufficir,nt wurning timc for loc-.l intrusts

I in thG flood plolin b'.low the r(srrvnir in. the ov'jnt of floods of

such mo~nitud1, thz.t spillwuy disohurgos vijll c~xcood Eivr.jlv blrj

I chtrnncl cL.city bFlrw the rcs,rvoir.

(11-4. ClL~sificL tie-r. of Rugulution Mwothod. The plnn of

rcgulctior. pr, sontod in ths SnLnuual is classificd in oooordtunce

Iwith pprr gr: phi 3-n2 cf Engiic ring Yjn -1 Pl.rt CX7XVI u~s tpprcxi-

:m. t irng ut h c d B . ving no rogult.ory devices this r~sjrvoir'6

opurr.ticn does not conplutly merit the me~nuz.1 d'finiticn.

&bg"



SECTIGN III

IFCDRECj,.S TV;G UGMDj%'3k: ?ESERVUIRIFLV

I j~AND CREEK STnGES

II-1. B1'ric hvdrolcric. Dtc. Current rainfell and st--.fj'

dttc, ossoritit 1 to Onondifd~r resorv;.-ir rra dorivo-d from thu gigos

sh-wn on FILute No. 8. Thoru arc at prosont six precipitation

u, -ks bcunding tho basin, whose records ,,ro publishcd by thu 1U. S.

1 W, Fthor Burct.u. T!,e U. S. Gcolnoicn1 Survcy opcrrtes one uodn

-Lrccm gt.ge on Oncndiugo Cre-,k which ir lccr-ted just iubove Dorz'in

.. v-;nuui Bridg, , ubout four niles b, low thc dam. The L~ev, York

Stf.tc. Dupartinont of Public "turks r~iint;.ins thu rocording reservoir

rr.-t which is locratud on thu dinm. FPrtiront datfA on existing,
4I is given in Table No. 2. Th, pror.nt strurm Cago , r Dorwin

A voniuu h:: becn in operution nince i,.y 1951. Thu 'U. S. Gol:,IicE.1

Surv-y hSoparcttd [A strweam ~uuon OtiordurE. Creek since V1-ov.

1)3 ) tt other sitfis but due tc tribut: ry inflow the dischcrga

r. c;.r- s from othur sitos aro not conoid~rod comparoble to those

Ifr(m the present lccr-ticn. Tho cnity oporvites & reccrding gaC.%

at TGTIPle Straot. Rcting curv(-s f'.r thuso gaees are shown on

Plt~tos 11 and 12 respcctiv ly.
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I111-2. Colleotion of' flydrolveic Dt-tr.. ns pr.osontod in Ttblo

1 2, roini't.11 reports, reservoir clov~tions arid creek strgos will

bo collected nt the U. S. Iuathl-r Burauu Office tt SyrLCU30 ijirport.

I This dct( will bo rolayod to the District Office of the Corps of

Engineers, Buffalo, N. Y. by 9.00 a..M. for ont-lysis by thc

I Hydrology Lnd Hydrvulic Section. Th. d-~ta will, of courso, bo

availuble at the Syracuso Ioeuthar Bureau for thq guidance cf thu

municipal authorities and the Now York State Dept. of Public Works.

ICollection will normtdlly bo by tolephono or tolfu;,ruph to the

Syracuse Office of the Wcather BuroLu end thenco by toictype and/r

I telephone to Buff'ulo. Mionthly suxnmt.rios of prccipiti.tion

I for the rcinfnll stu~ticns in Tr~blu, 2 are published by tht; Thithor

Burotu in monthly "Clime tologio-,d D!-.tz, Nov. York." The recordor

I charts from the Dorwin i~venuo gt.(o arc submitted weekly to tho

Corps cf Engineers District OIfica et Bufftlo, N. Y. by tho

I U. S. GeoloCical Survey e~nd thu charts I'rcm the rosorvcirg'.

arc submittod weekly by the No~w York Strta Dep'~rtmont of Public

-7crks.

I111-3. 'Jer.th .r FcrecXsts. The gcnor:.l wea,-ther forucnsts

I and tho quaiititt~tivo precipitvaticn focasts for the Onon&agt, area

will be furnishod by the U. S. Iouthor Burut.U. Thase forec-tsts

* will be Lnalyzcd in connedticn with thG repcrtod hydrologic dab'

I by the Hydrdlogy Section, Buffalo District Office, both for
precipitzativn t-nd for temperature rises during pericds of snow

3 cover.
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1 111-4. Runoff Foroct~zts. During poriods nf florsd or i~njnding

1 flood, fcrocrsts will bo bosad on thu unit hydrogrrc.pha shvan on

Pirto 9 rnd Pltte 10 for the s~rca rbcvu tht; dir-m rind fr.)m tha dam

Ito Bulntyne Rorcd rcsp~ctively. Punding mcro detuiltdud is

1 the infiltrttio)n r,,;t(s L-s shown in Tcblo 3 below will bo used rcs
a Cuido for ri.inf,.ll runoff corrolation. During flcods tho

I frnroo(;.sts and procedures will bo adjusted i~nd modified to conform

tc actual obsurvations.

TI.BLE NO. 3

j INFILTR.-TICYI PiMTS

L.ntc idont Irifi ltr~ti on Rato
j Priod Coriditirrs in inchos pur hour

Oct. - Muy 'Tot 0.05

Oct. - May Dry 0.07

1Juno - Sept. Tt0.15

Juno - Sept. Dry .0.35

1111-5. Reservoir Forocaots. The procoduro used to forecast

pcel olevrntions and cutflovi frrm Onondagac Reoservo~ir is as follLVws:V - uv. t.vorage rtiiifrl over thQ btsin is dtetorminAe

I frcrn -,n ischyotal mL,.p plotted fr -m rcIportod ri.infull.

b. Times of beginning and caidine of r, infull1 ts4

rcpcrtod by cbservors is used to d-tormirio avtxrgo durition.

c . Loss rttoz ard unit nydrcgrr.phS LrL. used to

ccr.vcrt this rrcinlell to runoff hydro,-rL.pn.

d. Bas.. flow ..s dctarminod frcom pi.st rosorvcir and

crcok str~u ropcrts is uddcod tc the runoff~ hydrogro.,ph tc daturmirw

* 13
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rosvrvoir inflow. DuG to short time of concontrrution it will

1 not always bo possible to mako crest forooncstn bnforo the crouts

reach the resorvoir.

1 ao. From, resairvcir ceapacity curve (Plr.t3 6) Lnd

I tho outlet riting curvo (Plnto 3) tho inflow is converted to

v:.luoa of stcrc.S, pool olovation end outflow.

If. trule, curv.. hns becn developed (Plato 19) by

which roservcir elevation tnd rFtc) of rise fcr th, pfest hour ca~n

I bo used to determino whether spillway oparetirn is prc.eblo, end

I if so the .opproximato timo frcm obsorvation to beginning of

spillway cperetion.

1111-6. Creek Stag e Forec.sts. L~cept during periods of heavy

f rainfall the outflow from the rcusorvoir -will constitate the ma~jor

flow in the creek. When hecvy reins occur br.lown tho dcm the same

I genernl procedure is follaod as outlined in 111-5, using the

unit hydrogrvoph for the rro beloyw d~ii, Pluto 10, to determine

tho inflow ruates from the rira bolow the dom. To these vulues

thoru tire added the expected outflavms fr',m the roservoir to dotormino

total flow tat Ballantyno Road. Tho rrinj curve for tho city gr.;o,

I Pltt 12, can be usuid tc- ccrvv';rt th.. - disohrxrgs tL stfrugc. If

it -ppet ra tht t flrivs b'.lovi the d.= will cxca.cd ch' nnjl capaie.ty,

th(c Hydrology Socti~n shcll st !.dviaa- '.h-, Chicf, Eagrincoring

ivision, the District Engineer, nd t!i:, (hief, Oporticna

Divisirri, in ompliance with Soct. I1-7-c, District "1'lo-d-

~ae-,, r'ercy Plrin."

1 14
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11- .;deqcy(f Rninfoll R-;pcrts. The :ovcr,oei fforded

procipitsotion st.titons it would bec ovrmtragoous tc hr.vo it I(Lost

3 twc stuti,:nrs within tho mttorshod, (no locatcd on ut,.ch br inch cf

the crook. Siic(, this is u loctil flood prctocticn project -rid is

Ioperc-ted by the StVito Dept.rtinrnnt cf Public ',*I-rks lcl- oooptri-ticn

w ~ill be nocossory to expr~nd the prescat c~vortgmo. Cniu

studios will be made cif this subject.

1 111-8. Floods of Recrrd. Flooding his bron (i problem in

Syr!.cuso since its first settlement. Thc first flood mentioned

in locLl histrrics occurred in 1807 when t mill d~m woes wnshed out.

I Major floods eccurrod in 1836, 1852, l8'2, and 1865. Prior to4

1902 nc disohvrgo mo~suremonts wore mn*do. The dischargeofci the

Iflood cn 1 ?4Erch 1902 mes mo.sured, vaid from the dntt obt'nnd the

pock discherge of the 1901 flcid wt.s ccmput4'd. 'Jhile comploto

hydroFr.phs of oarlior flocds cre not uvailablo the city has

published peak discharges f,-r m,.jc'r floods, 1901 -1927, includod

in Ttblc 4 bclovi.



TABLE NO. 4

M'.JOR FLOODS

to Creat Dischargo

Dct___ec .f.a.

1 1901 15 Decumber 3400
1902 1 Krch 3020
1908 15 February 21.10
1910 28 Fobruary 2750

I 1913 26 M&rch 3250
1914 27 Mvrch 3550
1915 14 September 5500
1916 30 Merch 2800
1918 26 February 20501920 13 March 6000

1922 12 June 2930
1925 11 Februcry 5500
1926 17 Ncvember 2530 I
1927 1 December 2070
1940 1 April 2320
1941 6 April 2150
1942 9 March 2860

1942 30 Docamb(. r 4980
1947 3 June 2540
19 0 28 March (Reservwir in operation) 2560

The March 1920 flood cauecd direct losses cf $500.000 and indirect

losses of $1,000,000 or n. total of %11,500,000. Direct losses
I between 1862 and 1939 are estirwted at $2,000,000.

11I

I

I
18

* •5



SECTION IV

S -RESERVOIR REGULTIOJ

I IV-l. Responsibility. Regulation of Onondgn reservoir is

fully automt tic and determined by the pool elevation and correspond-

ing cEpccity of the outlet &nd spillway. The New York St -te

Flood Control Commission und the State Dena.rtsent of Public WVorks

have accepted the responsibility of inspecting and maintaining

the project cnd furnishing reports of such activities to the

Corps of Engineers. The recording mage on the dm is maintained

by the State Department of Public Works and the record of pool

elevotions is furnished to the Corps of Engineers. In the event

of a flood or suries of floods resulting in spillway operation

the only method of minimizing losses in areas subj.act to flooding

below the reservoir would be to issue timely warnings to evacuate

threatened uroas. This responsibility would obviously devolve

upon the State Depnrtmont of Public Works employee scting as

superintendunt or observer ot the dam. To aid in issuing such

[ advisories thu Corps of Enginciors hos prepared n rule curve,

presunted on Ph-to 19, us a guidu for the superintundont in

i dctormininC thu probability of spillway operation. Insofur as

possiblc, the Corps of En:inors will endeavor to advise tho State

Dop.rtr ent of Public Works whun hydrologic reports and forecasts

appear to indicate oxc,;ssivo runoff in the basin. tormrl

organization is shown on ilat, 17, flood omorgency plan orgini-

I zation on P?1at 18, and org- nization o h1ydrulic-"ydrology

section on Pite 16.

I 17
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IV-?. Communicration Channcls. Normal collection of

hydrologic data will bc by t;lophpnj to the U. S. Weather Burpau

I Office nt Syracuse Airport &nd thence by toletype and/or tcluphono

to the Corps of Engineers District Office in Buffalo, N. Y.

iny special reports from the drm superintendent or from the Corps

of Engineers District Office to the Stete Doptrtmcnt of Public

IWorks will be by telephone. In the evont of failure of t,,liphono

I communicrtions, use of tolugruph is reoorinerido'. Should both tele-

phone and telurrLph lines become inoperative during an emurguncy,

&n effort should be made to establish contact by short weve rodio,

either St-te or c.nmteur. Recordur charts from the reservoir gago

will be submitted by mail. Forecasts or wernings issued by the

Hydrtulic-Hydrology Section of the District Office will be routed
through the Chief, Planning and Reports Branch, vnd Chief,

Engineering Division. Normal organizution churt is showm on

I PlatQ 17.

IV-3. Exampls of Oporation.

I a. Maximum Flood of Reo,'rd. The flood of 12-13

.March 1020 w.s thc_ maximum flocd of' record rt Syracuse end ceused

thL grcetest dtr go. The crest disohurgo at Temple Street in

SyrLcusc uA. 6,0 cfs. The inflow of th reservoir site was osti-

r.,td .t 4,860 cfs. Had tho reserveir boon in operation at that

I ti:,e, the mcxim:ua outflow would L.avu b(en Ap_.roxiwAtoly 1,000 cfs.

i.r.d thc reservoir pool would hew, crested Lt -p:.ro).iXiL.t elevir-

tici. 488.5 ft. or 16 ft. below tho crest of thce spillwLy. MeximuM

3 storago in the rcservoir for this operation would hnvo boon approxi-

mately 7.130 acre-feet. A graphic prosontation of this operation

18
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is given on Plate No. 13.

I b. The spillway dcsign flood w s ba.sed cn th, most

sovore known occurrence of sunmmtr sterms in inltand ncrtho.st(rn

United Stntcs. This storm w.s ccnt~r,ud in north cf;ntrl

Pcnnsylvaria about 120 milfis southw,jst of the reservoir situ, in

July 1942. hs trnnspcsfjd to the Onondtag Crook basin, this storm

Ihtad a total ruinftll of 24.20 inches in 19 hours. As routed

through tho reservoir, this storm would hav produced An inflow

of 61,800 cfs. Assuming the roservoir to be filled to spillway

crest elovuticn of 504.5 feet at the bcginning of this storm and

assuming the outlet tc be completely blocked, the routing indicated A

a maximum spillway dischorge of 48,500 cfs and a surcharge of

15.8 feet bringing the resnrvoir to elevation 520.3 feet. The

hydrogruph of the design flood is presented on Plute 5.

c o. The flood of iWrch 1950 was the first major rise

Lift r completion of the reservoir. Inflov has been computed as

I apprcxinately 3,800 ofe whiln outflow did not exceed 935 cfa.

I ximum pool elevation during this operation was 485.1 feet or

19.4 feet below spillwty crest. PiLtO 14 shows a graphic preson-

trtion of this oper;-tion. j

I IV-4. Instructions to Suprintaindent. The guneral instructions

for inspection, maintnunce and reports covering the sne hove

bcoon covered in the "Operation and 1.aintonance Manual" issued by

the Corps of En-inors, Buffalo District. StundinG instructionis

to the Superintendent for reservoir rogulation are outlined b,)lowv:

I
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a. Tho recorder ch rt from the reservoir g.,Ge sh.l

be removed weekly und submittcd by mw.il to the District Engin);.r,

Corps of Engineers, U. S. irry, Buffalo District Ufficc, Enginuor

Purk, Bufflc 7, N. Y.

I b. When the rosorvoir pool is below elovrition 495

fet tht, 8 a.L. pool ol'v.ticn shall bc roportod d&ily to thu

U. S. Wecther Bureau offioc, Syracuse, N. Y. by 830 *.m. for

relcy to the Buffalo District Officc, Corps of Ernginers, BuffAlo,

Y. Y.

c. VWhon the rosorvoir pool is abovo rjlv-vtin 495

foot stogo report shall bo submitted ot 8 a.m., noon, and 4 p.m.

to tho U. S. Weathor Bureau us cutlinud in subpt~rngrr.ph (b) abovo.

d. Whon the roservir pol is abovo ulevrticn 485

foot and tho rate of rise indic,.tes thc spillway crest will bo

1 overtopped, as doterminod fr,mn Plfto 19, imz.edir.to roport sholl

be rPdo to the U. S. Wether Burn':u, SyrLcuse, N. Y. nnd to the

Corps of Engineers, Buffalo, 14. Y. During office hours, 8:30 U.m.

to 5&00 p.m., Monday through Friday, such ropcrts will be tel(,-

phoned to the District Office, Hydraulic Section, telephone number

BIdferd 5454, Extension 54. During nights, ho-lidays or on wek

ends such reports shall be telephoned to one of the following&

2
Ii
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Josuph G. VoinrubL
31 Ivy Lc, Kcnmcro, H. Y.
Phonor Buaffalo, Bdford 7443

John P. Du.visI 88 Rochello Drivo
Buffalo, t- Y. H-

EO(,r J. Riley
107-A Kcnvil1 -RdC Buftklc

?horno: Buft&Jo, P*.rksido 127.3 4-' 'If

Thomas C. Nuttlc
238 1rincct,, BuffbloIPhoneC I-afX4lo, A..-Icrst 3917

j During major floods aditional instructions or requusts for

special ropurts will bo forwordcd by tho District OfIfico, Corps

of Enginoers, Buffv lo, N. Y. Yrior ap,.rovul of' tho. Division

Enginee~r, North Centr&.l Divisic:,n, Corps cf Engino';rs, will bc

obtainod for any major chung-:; to regulations as surt forth in

th is manu(Al.

I2
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STJM.TE.'ET O)F COJNTIMII~ S7VTI.'11S

IV-1. Rceportino botv,.ork. Thu o-xisinL; hydroloeic cro,rr.:u is

not considorod entiruly Gdcquut-. , ts s h en on Flcto 8, nono cf

the prceent not of' proci[ritt-tion io~s locLted in the Onondugu

Croek bcsin. Pendinig coreomernt with locei int~.rests it is con-

sidcred desiroblo to rodd t~t lci:st~ane ruin oecntrally l-ocLutod

in the busin and profurably twc, one tc be locvt d on ouch brench.

Other Ldditions and chenpos will be rccce'mernded ~sfurthor study

Wid experience indicto thu nr.d th.jr;f or. Thu smoll sizrj of

-~the bbsin and short time of' cor ecntr--tion rahk, thrc vulue of' strour

geos above thim r'.sorvoir doubtful; nowNov-3r, furthor study will

Ibe mado of the nued for cdditirhncl str.u.nr., Ir:,LEs.

V-2. Fortucostino M'.tn ds. Continiuine studius will bu mcdo

as time and detu buccmu &veilablc. Thci r.thods d-scribcd in tho

manuul will be tested in practice cnd acturl stor:.-s will bu

studied for possible improvmczr~t in for~.cstine trochniques.

V-3. Ruso~rvoir Siltinr,. SodirnOntatier rtngos hare boon

j estcblished at 21 sites in thu roservcir FiroL, Ls shcrrn on Plute

14'. Those ren~us weru ostnblishud in 1951 and periodic resurvoys 7

Iwill bu mudc. to dctermine extent of silting cnd an~y rusulto-nt

loss of storage oapacity.

22
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Paro 1 of 11

I ".; L {AGA :'11, "1V01 K

ELFVArIct vL. £TAGE

8 Febriary 1915

k ~ST0FRA ;E S4?
.' . C!A:GE ULV. ACRE FT. C HANGE ELEV. KCRE FT. C51N3F.

E0 466.0 200 466.0 390
4 8 14

4 81;. 64 46(. 206 468.1 404

4 8 14464.?. 466. 216 4(b.2 41

4 8 14
464.3 92 465.3 224 468.3 432

4 c)4 .4 96 4 466.4 232 8 468.4 446 1

4 8 14

454.5 100 466.5 240 468.5 460
4 8 14

4 4.6 134 466.6 248 468.6 474
4 8 14

4r4.7 108 456.7 256 468.7 488
4 8 14

464.3 112 466.R 264 466.5 502
5 8 14

464. 9 117 460.9 272 468.9 516
5 8 14

4 to0 122 467.0 280 49.0 530
7 11 is

c.. 129 467.1 291 469.1 5487 11 - 18

4 65. 2 136 467.2 302 46,.2 566
8 ii is

4 ,.: 144 4?.3 313 4 .3 584
8 11 18

^E. 4 152 467.4 324 46 o.4 602
8 11 18

4 X.5 160 467.5 Z35 409.5 620
6 11 18

4- .6 16,5 ., 467.6 346 46S.5 638

4 176 467.7 357 4C9.7 661
11l 18

4'l 15 ra 4,7.6 368 4F,.8 674

4 . 192 467.9 379 *.,. 3 692
I81

__ _ _ _ _ j
!.



Page 2 ofl 11

ONONDAIA RESERVOIR

ELEVATION va. STAGE

l' 8 February 1955

A E STCRAGE STORAGE
l'FJ. AJi, FT. CHANGE ELEV. ACRE FT. CHANGE ELEV. ACRE FT. CHAWGE

0 710 472.0 1120 47,1.0 1620
S19 24 28

470.1 729 472.1 1144 474.1 1648

19 24 28

470.2 748 472.2 1168 474.2 1676

19 24 28
4 7).3 767 472.3 1192 474.3 1704

19 24 28
470.4. 786 42.4 1216 474.4 1732

19 24 28

470.5 805 472.5 1240 474.5 1760
20 24 28

470.6 825 472.6 1254 474.5 1788
20 24 28

470.7 845 472.7 1288 474.7 1816
20 24 28

470.6 865 472.8 1312 474.8 1844
20 24 28

470.9 885 472.9 1336 474.9 1872
20 24 28

471.0 905 473.0 1350 475.0 1900
S21 26 30

471.1 926 473.1 1396 4"75.1 1930

21 26 30
471.? 947 473.2 1422 475.2 1960

21 26 30

471.3 968 473.3 1448 475.3 1990 30

21.. 26 30
471.4 929 473.4 1474 41E.4 2020 .

21 2C 30
411.5 1013 473.5 1500 475.5 2050

I22 26 30

471.6 1032 473.6 1526 47.6 2080

122 26 3047! . iC1542 473.7 1 52 6 475.7 2110

22 26 30I;" I ., iC76 22 473.8 1578 26 47!. .8 2140 3

471.9 1098 22 479 1604 475.9 21703

22 2( 30II. 084 .9 64459 27

22 2([
l

I
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ONJO ; AgA REE1-,VQIN

ILEVATION v.. STAGE

8 February 1955

STORAGE
"-.ACRIE F7. CHM% E ,LEV. ACrlE FT. Ci-A',GE ELEV. AC.:E FT. CHANGUE

1 '.0 2200 479.0 2813 480.0 3480

30 33 34
'41. 1 2230 47-.1 2843 480.1 3Z14

30 33 34
-"5.2 2260 479.2 2876 4

30 33 34
4"4.3 2290 479.3 2909 480.3 3582

130 33 34

476.4 2320 478.4 2942 480.4 3616
30 33 34

476.5 2350 478.5 2975 480.5 3650
30 33 34

475.6 2380 478.6 3008 480.6 36843^- 33 34

476.7 2410 475.7 3041 480.7 3718
30 33 34

476.9 2440 479.8 3074 480.8 3752
476.9 2470 478.9 3107 480.9 3786

30 33 34
47'.) 2500 479.0 3140 481.0 3820

31 34 37
477. 2531 479.1 3174 481.1 3857

31 34 37
477.2 2562 479.2 3208 481.2 3894

31 34 37
477.3 2593 479.3 3242 481.3 3931

477.4 2624 479.4 3276 481.4 3968
31 34 37

77.5 2655 479.5 3310 481.5 4005
31 34 37

477.6 2686 479.6 3344 481.6 4042I31 34 37

477.7 2717 479.7 3374 481.7 4079

31 34 37
47 . 3 2748 31 479.8 3412 481.8 4116 37

477.9 2"79 479.9 3446 481.9 4153

1 31 34 37

I

I S



Page 4 of l1

ONONDAIA RESERVOIR

ELEVATION vs. STAGE

8 February 1955

STORAGE ST,% A GE

EL7V. ACKE FT. CHANGE ELEV. ACRE FT. C!iAN0E LF:J. ACRE FT. CWIACE

I 482.0 4190 484.0 6010 48r.0 5910

40 45 47

4S2.1 4230 484.1 5055 486.1 5957I 045 47

4q2.2 4270 484.2 5100 486.2 6004

40 45 47

m4i?.3 4310 484.3 5145 486.3 6051!40 45 47

482.4 4350 484.4 5190 486.4 6098

40 45 47

452.5 4390 484.5 5235 485.5 6145

40 45 47

4S2.6 4430 484.6 5280 486.6 619240 4 5 47 "
* 1 40

482.7 4470 484.7 5325 486.7 6239

40 45 47

4 z2.8 4510 484.5 5370 486.8 * 6286

40 45 47
.... 9 4550 0 484.9 5415 4 46.9 6333 4

4S3.0 4690 485.0 5460 487.0 6380
41 45 49

483.1 4631 485.1 5505 467.1 6429

41 45 4941 i
4S3.2 4572 485.2 5550 487.2 6476

41 45 49

I 4.3 4713 . 595 487,3 6527

453.4 47b4 485.4 5640 457.4 6E76

493.5 4795 485.5 5685 487.5 6625 4

41 45 49

46..6 4836 4 5.5 5730 487.6 6674 4I 145 49

4 '7 48'7 485.7 577s 457.7 6723
41 45 49

45.8 4918 485.8 11 20 487.8 6772

41 45 49

I
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ONONDAGA HLFSEV0IR

I ELEVATION vs. STAGE

1 8 February 1955

ST0-AGE STORAGE STORAGE

ELV. ACRE FT. C.AINGE ELEV. ACRE FT. CHANGE FL-V. AC-E FT. CHANGE

4V8.0 6870 490.0 7380 492.0 6960

49 52 58

48.1 6919 490.1 7932 492.1 9018

4 ? -.2 6,68 490.2 7984 492.2 9076
149 52 58

4PP.3 7017 490.3 8076 492.3 9134

49 52 58

498.4 7066 490.4 8088 492.4 9192

4,9t. 5 7115 490.5 8140 52 492.5 9250 58

49 52 b8

485.6 716,. 490.6 8192 492.6 9308

48 .7 7213 490.7 8244 492.7 9366
149 52 * 58

45.B 7262 490.8 8296 492.8 9424

49 52 58

46-'.9 7311 490.9 8348 492.9 948249 52 5

489.0 7360 491.0 .. 8400 493.0 9540

52 56 62

14.1 7412 491.1 8456 493.1 9602

52 56 62

489.2 7464 491.2 8512 493.2 9664

52 56 62

489..3 7516 491.3 8568 493.3 9726

52 56 62

4;.'1.4 7568 49 .4 8624 493.4 9786

i 52 56 2i
499.5 7620 491.5 8680 493.5 9853

52 56 62

489.6 7672 491.6 8736 493.6 9912
52 56 62

489.7 7724 4?1.7 8792 493.7 9974
52 56 S2

4 4i.8 7776 491.8 8846 493.8 10336
52 56 62

4d).9 7828 491.9 8904 493.9 10098
56 62I5

I!
I
I
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O:iOW.DA3A hE2. WvOIR

I EIEVATION vs. STAIE
8 February 195'.

ST0iA5E STOiAAGE STOkAGE

ELFV. ACRE FT. C'wAYGE ELEV. ACE FT. CHP,'.GE ELEV. AC i FT. CHAE

I 494.0 10160 496.0 11470 49e.0 12840
64 68 71

494.1 10224 496.1 11538 498.1 12911
64 68 71

4Y4.1 10288 496.2 11606 496.2 12982

64 68 71
494.3 10352 496.3 11674 498.3 13053

64 68 71

494.4 10416 49G.4 11742 498.4 13124164 68 71

494.5 10490 496.5 11810 498.5 13195

64 68 71
494.6 10544 496.6 11878 498.6 13286

64 68 71
494.7 10608 496.7 11946 498.7 13337

S64 68 71

494.9 10672 496.8 12014 498.8 13408

64 68 71

494.9 10736 496.9 12082 498.9 13479164 68 71

49.0 10800 497.0 12150 499.0 13550

67 69 75
S..1 10867 497.1 12219 49 .1 1365

67 69 75
496.3 10934 497.2 1?288 499.2 13770

67 69 75

495.3 11001 497.3 12357 499.4 13775
67 69 75

495.4 1108 497.4 12426 499.5 13850

495.5 11135 497.5 12495 499.5 13925

67 69 75
495.6 11202 297.6 12564 499.6 Itooo 7

67 69 75

495.7 11269 67 497.7 12633 69 499.7 14075 7
*49-5.8 11336 67 497.8 12702 69 499.8 14150 767 69 75

495.9 11403 497.9 12771 49S.9 14225
67 69 75

I
I

1 I - .". ". . . . - .
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ONONDA' R, S-RVOIR

ELEVATION vs. STAGE

I 8 February 1955

STO.AGE 5TORAGE ST0 R hIE

ILEV. ACI.E FT. C.ACE ELEV. AO -. FT. Chi,,E ELEX. Ac:-i? FT. C AN:GE

500.0 14300 502.0 15840 504.0 17570

75 85 91

500.1 14375 502.1 15925 504.1 17661

500.2 14450 7 502.2 16010 504.2 17752

75 85 91

600.3 14525 502.3 16095 504.3 17842

75 85 91

b00.4 14600 502.4 16180 zc0.4 17934
758.5 91

50b ° 1467 5 5 0 . 1626. 504.5 18025 -.

75 35 91

t CO. 6 14750 502.6 16350 504.6 18116
75 85 91

W0C.7 14825 502.7 16435 504.7 18707

75 85 91

50.8 14900 502.8 16320 504.8 18298
75 85 91

bO£.9 14975 502.9 1605 504.9 15,3897585 91

'O1.0 15050 503.0 1f690 505.0 18480

79 88 91
S50.1 I151b29 503.1 16776 505.1 18571

79 88 91

)(11.2 15208 b03.2 16866 505.2 1862
79 88 91I3 15-287 503. 1 (;954 505.3 16753
79 88 91

5LC.4 'i&366 503.4 17042 505.4 1-844
79 88 91

5J*: 55.4.5 503.5 17130 50Z.5 16935

79 86 91

b0:.6 15b2o 503.6 1721 50Z.6 19026
79 88 91

.:0} .7 I1 -603 503.7 17306 Lot,.7 19117
I 79 68 6

L C.,.E 1163" 503.8 17394 505.6 19208
79 88.Cl.9 1.7o' 503.9 17082 505.9 19299
79 88 91

I
I
I!

_ | - !a
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I OA R V:V03

9 Ft:b:u"-y i963

S'0- S , ' S 7VREA 3'--

ACR E T X EL 1. 7.! C,."Z B LV. A . C

506.0 19390 508.0 21400 106 510.t 23690I 9 11F5
;:5.1 19457 508.1 2i506 106 510.1 26705

97 115
505.2 19584 508.2 2i61z 106 510.2 2362097 115
506.3 19681 508.3 21716 106 510.3 23935

97 115
52r.4 19778 5')8.4 2182- 106 510.4 24050

97 1151 506.5 19875 508.5 21930 106 510.5 24165
97 115

506.6 19972 508.6 22036 106 510.6 24280
97 4 115

506.7 20069 508.7 22142 106 510.7 24395
97 115

506.8 20166 508.8 22248 106 510.8 24510
97 115

505.9 20263 508.9 22354 106 510.9 24625
507.0 20360 509.0 22460 511..0 24740

1104 13 117

507.1 20-.6- 509.1 22573 511.1 24857104O. 113 117

S.,7.2 20356 509.2 22686 511.2 24974

104 113 117
L57 . 20672 509.3 22709 511.3 25091.

104 113 117
L 7.4 20776 509.4 22912 511.4 25206

104 13 117
67.5 20860 509.5 2V025 511.5 25325

•104 13 117
6,7.6 20954 509.6 23:36 511.6 25442I104 1i V7 117

t -. 7 21066 50E.7 23151 511.7 25559
104 113 117

1-7.8 21192 509.8 23364 511.8 25676

104 113 117
7.9 21296 509.9 23477 511.9 25793

i 104 113 117

,!
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O?~uN~jt 3A k -,SERVI/Cjl

ELEVTl(,N va. STCFjGE

9 Yobruarv 1955

ST-,>-. 3E S TRArE STOR.OE
.. EV. ACRE FT. C'J .NGE ELEV A ,.. CHLX[h EEV. Ar.RE FT. C&NrIE

512.0 25910 514.C 26490 51.O 31310
124 135 147

512.1 26034 514.1 28625 516.1 31457
1?4 135 147

12 .2 26158 514.2 28760 516.2 31604
124 135 147

E12.3 26262 514.3 28895 ,51.3 31751
124 135 147

512.4 26406 514.4 29030 516.4 31898
124 135 147

E12.5 26530 514.5 29165 516.5 32045
124 135 147

b12.6 26654 514.6 29300 516.6 32192
124 135 147

512.7 26?7b 514.7 29435 516.7 32339
124 135 147

512.8 260C,2 514.5 29570 516.8 ,2486
124 135 147

512.9 27026 514.9 29705 516.9 32633
124 135 147

513.0 27150 515.0 29640 517.0 32780
134 147 149

513.1 27284 515.1 29987 517.1 32929
134 147 149

613.2 27418 515.2 30134 517.2 33078
134 147 149

513.3 27552 5.5., 31281 517.3 33227
134 147 149

513.4 276Z5 515.4 30428 b17.4 33376
134 147 149

513.5 27820 515.b 30576 517.5 33525
134 147 149

513.6 27954 515.6 30722 517.6 33674
134 147 149

513.7 28088 515.7 30869 517.7 33623
134 147 149

513.5 28222 515. 31016 517.8 33972134 147 149
513.9 28356 515.9 31163 517.9 34121

134 147 1-1.9

!

! .

_____.
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ONONAGAFIESERVCIR

I ELfEVTION vs. STORAGE

S|A "9 Februry 1955

S T G HA G F S ORAfE STu;-AGF
,LEV. ACZ7 FT. CHA%7E EL. ELE7. AC9E T. CHNG

I 5l.0 34270 52'0.) 37290 522.0 40340
151 151 157

b18.1 34421 520.1 37441 522.1 40497
151 151 157

Li.2 34572 520.2 37592 522.2 40654
151 151 157

518.3 34723 520.3 37743 522.3 4(811
151 151 157

515.4 34874 520.4 37694 522.4 40968
151 151 157

51.5 35025 520.5 38045 522.5 41125
151 151 157

51'.S 35176 520.7 38196 522.7 4122

151 151 157bS.6 35327 520.7 38347 522.7 414359
151 151 * 157Ibb8 348520.8 38498 522.8 41596
151 151 157

31B.. 35629 520.9 38649 522.9 41753151 161 157

519.0 35780 521.0 38800 523.0 41910

151 154 176
51;.1 35931 521.1 38954 523.1 42086

151 154 176
:i .2 3 e 2 521.? 39108 523.2 42262 

151 154 176
I . 66233 521.3 39262 523.3 42438

151 154 176
515.4 363E4 521.4 3S416 5b23.4 42914 1

15! 154 176519.5 365635 521.5 3970 523.5 42790
ii154 176

I19. 6 36686 52,11.8 39724 523.6 42966
151 154 17e

519.7 36837 521.7 3I878 523.7 43142
151 164 176

51$.8 36988 521.8 40032 b26.8 45316
1 154 176

510.9 37139 521.9 40166 523.9 434&4[ 151 154 176

!
I

... . . . - .. - -. - - .- -



i PAro 11 of 21

GN,'O:,r,Ac R'::S EP VOIR

I ELEWTICNI vs. STORAGE

9 Fnbrubry 1955

S1-Rl 7 STCORJ.GE ..cRi.

ELEV. AC': FT. ClItNE ELFV. ACRE FT. CHANGE EL-V. ;-CPL Y7. CH 3EI -----

524.0 43670

224
24.1 43894

224
524.2 44118

224I 524.4 44342
224

524.4 44756
224

-24.5 447S0
224

524.7 4514

224524.7 45238 *
224 4

524.8 45462
224

524.9 45686

t25.0 45910 224

I
II

!
I

K I ,
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0_01DAGA CREEK - SYRACUSE, . Y.

OPE TION A:7D ILAIITTTAJCE MI:TUAL
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0:o:"I)LO-A Cn'RF7 - SvYLACS77, 1%. Y.
OPM.ATIOW ArD AIITA;C A17JAL

I. P20JECT A7rrHORIZATIOT

Tho Flooc Control Act of 1941 (PublicI "L9, 77th Congress, 1st
Scssion) authorizcd construction of a project to provide flood protectionIfor th, city of Syracu-se, 1'. Y., substantially in accordance with the
-ccommenda~tion of tie Chief of Enpincers in House Documvent :To. g146, 76th

'onres 3rd S -ssion.

The i-roj, ct consists of a dam and resorvoir on OiiondwaCek bu

>miles south of tUhe cit' of Syrncuso nd improvement of the creek channel
in tht, nouth.rn iwtrt o-^ thr city of Sy-racuse.

The dam is locaitu' o. Caion~';,-% Creel-, in the Ornondva Indian 2cscrva-
branChes aof 1,700 fcet -Kowstrean- o: Lc.c coafluence of the south and west

The channcl iinprovcmcnt if- located in the southerly part of thc city
-f Syracuse, and exteneds frori Ballanty-ne Road, the upstream limit of the
ircviously improved channkel, to ,abovc Dorv'in !venue, tho southerly) limit
of the city of Syrcunk..

An ,irth rolle.d-fill, floodI control retention dam, a concrctc side
clanncl spillway oi'iC an unregulatcd automrtic outlet was constructed,
?ie'zo,nteters !rd sc ~tlc!.wnt *,tgcs were constructed in the emban1lront of the
C-a an--j behiuc thc c-ast spillvWny wall. n automatiC recording gage has
bceen installed in a ga-e house on top of thc clam westerly of the outletj conduit.

An access- road was constructeK' f.-om Mitchings Road to the wont of
'."t abutmont of the( darn.

Tichannel Improvmeint consists of renlinin- and strai!:htching the
Onocian ccel chnne, cnstucingcara lvi.cscontrutin aconcrete

drainape,. structure, ai concrete fl)un , a concrete drop structure, a stool
shcct pilte control weir and. channel Donvinr. Tlighway bridges at Seneca
ThrnpikC f nd Derwin Avenue, and a footbrid-c. midway betweon Soneca Turnpikejand Bailantync '!oae were: constructe by the. State of !-Te'. York.

IV. PROTECTIO" PIOVIDM)

The 0rnondaez- Dari ind d ow~nstrcan chanl improvements are designed asV
flood control measures to pr ovido adctitionnl flood protection for the city
of Syracuse, I1ev' York. Onond,-7 Crck1 mcanders through the city of
S,,racus, and in the. Fotutherly part of th- city, between Ballantyac Road

and Derwin Avenue, the, creek, prior to improvements, was winding and



I
uvorflowed at about 1,000 c.f.s, causing, amage at frequent intervals.
Improvoment of this channel to reduce frequency of damaging floods was
neCssaLry, but such improvement would eliminate a large amount of valley

storage, and thur tend to increase flows downstream. Since a reduction
in storage would be made by channel improvements, it was necessary to
provide reservoir storage before extending the channel improvement farther
upstreaun of the then existing improved channel. The new channel as re-

-lined and improved provides a capacity of 6,OOO c.f.s. In combination

with the re, ervoir reticulation, this provides a high degree of protection

tr the adjacent area.
T2he &-o has an unregulated outlet with P. maximum discharge capacity of

1,270 c~f.s. The maximum discharge from the reservoir in combination with

the flow from uncontrolled areas, will not cause serious flooding along the
uaimproved channel in the area between the dam and the improved channel
in the city of Syracuse. The reservoir discharge, combined with flow from
the uncontrolled area, will exceed the capocitL' of the improved channel at
extremely rar intervals.

V. C0NSTRUCTI0n: HISTORY

Construction of the carth, rolled-fill, flood control dam with dished
:iice slopes, a concrete side channel spillway, an unregulated automatic

3 outlet, and appurtenant works was commenced on 5 MavY 1947 by contract with
S. J. Groves and Son, Niinneapolis, Minnesota, and completed on 19 Aiust

.1Planting of shrubs on the downstream slope of the embanlnent of the
tam was com. aced on 16 Scptember 1949 by contract with the Saxe Construc-

tion Co. and corpleted on 31 October 1949.

Cl.aring the reservoir area of dead and diseased timber and other

=r.,7s below clcvrntion 490 commenced during October 1948 and was completed
durinpg June 1949. The clearing operations were accomplished by hired
labor and rented equipment.

A contritct for construction of the access road from Hitchings Road
to thc west abutment of the dam was awarded to the Central Highway Corp.
Contract operations commenced on 3 May 19149 ancd were corrpletod on 1 Septem-

I A contract for construction of the flood protection improvements on

Ononda a Creek in the southerly part of the city' of Syracuse was awarded
to the D. W. !1inkelman Co. Work began on 22 July 1949 and was completed

on 6 July 19 A.

i Construction of a steel sheet pile weir with stone paving commenced
on 29 November 3951., nd was completed on 2 January 1952. The stoel sheet
piling was furnished by the State of New York. The construction of the
wcir and adjacent stone paving was accomplished by hired labor and rented

I equipment.

1 2! i
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JVI. LOCA-L COOPMRATION

R( (,uircmcnts of local cooperation providc in part that "local inter-
o ts givi assurances satisfactory to the Secretary of the Army that they

.il. M.: aintain and operate works after completion in accordancc with

rurulations proscribed by the Secretary of the Army." Assurances of local

coopt'ration for the project were given by the State of New York on 27 rcto-
', r ]90, unl approved by the Secretiry of the Army on 26 February 1914.

Rep-lations h_,vc been issued for maintnance and operation of flood
control worko, pursuant to the provisions of section 3 of the Act of
Con;-,rts approved June 22, 1936, as amended and supplemented.

VII. G-EAL PROCEDMrZES

A. G,-nerz.l. General rules for the maintenance of flood protection
facilities are stated in the Regulations. Further details and sw.restions
for conplyin,- with these requircnents arc -liven in the following par-graphs.
Location, plan and sections of the improvements arc indicated on Plates 22
to 64.

B. Dutic.; of the Supcrintcndcnt. The Regulations provide that the
ceopr<,.tin- ag-ncy iill dcsifnate an official colled the "Superintendcnt"
wkoo will be re.ponsiblo for carrying out the provisions for maintenance

-nd opr ations of each flood-protection project. The Department of Public
Works of the Stitc of New York will desipnate a Superintendent from their
avrilabl personnel. In oddition to the duties which arc outlined in other
1jortirns of the manual, the Superintendent has a general responsibility for
(;tv lonp.: and maintaining an orfmization which car efficiently carry out
the mainteinr.c, and operation of all structures and fa.cilities during
flood p.riods -rd the inspection and maintenance of the project works at
-ill othnr tim.s.

C. I::irovennts or altcrations to the proect. Draings or prints
of oropo:scd improvements or alter 'tions to the dam or appurtenant struc-
tures, required by parn..,rnph (a) (5) of the Regulations, should be sub-
mittcd, in triplicate, to the District Engineer, Corps of Engineers,

Engincer ?arl, Buffalo 7, F. Y. Submission of drawings should bc suffi-
cientl" in advance of' initiation of the proposed construction to permit
adequate stud:y and consideration of the work. Drawings, in duplicate, or
r cproducible prints showing any improvement or oltcrations as finally
constructed should b. furnished the District nnginecr, Corps of Engineers,

7ft,.r completion of thu, work.

1). Scmi-annunl rcoort to Corps of Enineers. The scmi-annual report
reinircd by the Tctlations is to be submitted to the District En..inecr,
Corps of Ernrnecr:;, ,h-incer Park, Buffalo 7, IT. Y. The reports should
cover inspection and !xtintcnance of the works and should include dated
copies of insoection chock lists or rcport shcts made during the period
cover(,d by the report. In case rupairs have been made, either temporary
Ior pernanent, th( sturc and dates of construction arc pertinent and should
bu included. Prints of nnys" photorraphs showinr the protectivw works in
opration d trtn,- floods -,re dcslrcd whcnovor tvallablo.

3 3
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I
F. Periodic inspections. Periodic inspections as required by the

I wru-ations should be made at the following times:

1. Immediately prior to the beginning, of a major flood season

((renrally considered to include the months of March and
April).

m. Imediately following each major nigh water period.

0t 1ierii,;e at periods not exceeding 90 days.

. At such other times as m.V be deemeC necessary by the
Sup rintendent.

F. Joint inspections. It is desired that a joint inspection of

t , projct A, 'iC be madc annually by the District Eniineer, Corps of
:nrinecrs, rr his authorized representatives, and the Superintendent

'meciatl.y trior to the ;prinp floodt season. Arrangements for this

i,:t niction should be initiated by the Superintendent.

G. Chcc7 shets. 'o facilitatc inspection, either routine or emer-
ncy, thor ar, s ctec] of check sheets shown in Plates 10 to 13.

Th: .;c, or hrirdlar farmo should b used for each inspection to insure that
.r fcaturc of th( nrotuctive systo:% is overlooked. Any feature rcquiring
ro;1irz should b noted thereon; satisfactory items should be indicated by

COn Ck.

VIII. PROJECT FFATUPETS

A. D, scrnition of iLprovcmcnts constructed:

1. Dun and inopurtenances.

a. ban1:bnnt. - An ca:'th, rolled-fill embankment approxi-
at, I l,9O feet long, with a maximwi height of 67 feet, providing a free

board of 5.7 fot abov(e the apillway design flood was constructed. The
dam i.7 25 f-ct '..de on top and has vrying base widths from 14O feet to
bout .7;O fort. The ,mbankuent slopes v'ry from 1 on 3 at the bottom to

on 3 at the tor. The upstream slope of the embankmont is protoctod from
wnv, action and crosior. hy dumped vtone riprap, 3 foot thick, placed on a
1;2-inch layer of Rravol and sknd. Thc '4ownstream slope is protected from
,.rosioi b- a rock toe of varyin.: thickness extending approximately halfwav
u1 th, slop, . Above the terminus of the riprap to the top of the dm an
vton!3ivc plcntin-c, of Mall Janancsc Honeysuckle (Lonicera Japonica
Shrllanc) plnts was made. On top of thie dam, a bituminous treated gravel

!urfacL roadwa;r 1-foot thick and 20 feet wide was constructed. Along the
bottom of the downstrea slope a rock filled toe trench was provided to
facilitate drainage of water. This rullf toc trench connects with . diver-
sion ditch near the l(ft abutment of thei dam which connects with and empties
into th-' old Onondaga Creek channel approximately 750 feet downstream of the
d,.m. A stcel wire cable guard rail attached to concrete posts extends

Long both sides of the roadwN,. Plan, sections and details of construction

ar indicated on the "as built" drawings, plates 37 to 40, inclusive, and
64;.
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b. Outlet works. - A concretp outlet structure, for the

release of flood iaters from the reservoir, was constructed near the east
ene, of the dam. The principal feature of the outlet works is an uncon-
trolleu concrete conduit, 6,5 feet in diameter and approximately 329 feet
lng, benched into the rock of the right abutment with a concrete-lined
stilling basin approxidately 71 feet long at the downstream (ecit) end.
At the upstrewu (inlet) end., a concrete intake structure was built which
starts at the terminus of the 6.5-foot rCiameter conduit rind flares out
to z til f, t by 12 feet 9 inches rectinc-ular orifice at an angle of 450
to the center line of the conduit, trash racks of black steel pipe have

ben installed. Rock paving 1g inches thicl: on a 9-inch gravel ard sand

I base has been )laced aroiincl the inta!e structure.

Inta'- ad exit channels for the outlet works arc open cuts. The
intake channel is in earth l,0"7 feet lonr and 20 foot wide at the bottom.

Thr slopes of the intake channel have ben lined with 2 feet of dumped
ripra7 on a 9-inch gravel and sand base. The exit channel is unlined,
1,700 feet lon-, e00 feet of which is in rock and 1 feet 6 inches wide

at th,: bottom.

Plan, sections ai ctails of construction of the outlet works arc
indicated on th, "as built" drawings, platen 4! to 44, inclusive.

c. Spillway and spillway channel. - A side channel spillway
was constructed ia the rock on the right abutment of the dam and consistsIf : an apprrnach channel about 240 foot long and varying from 200 to 2[iO
f .ct wide e::cavatcd partly in rock; a concrete ogec type weir having a
cr st length of 200 feet and a crest elevation of 504.5 fet above L.W.D.;

a eoncrcte trianf7.lar control weir 6J feet high, 50 feet wide and 50 feet
lo;4 was l .ctd in the exit channel below the spillway weir; a concrete-
lirnc: rpillway rac( channel gcnerally 50 feet wide and 350 fzct long; and an
'Lnli1d outl t channel 50 feet wide and about 695 foit long to its inter-
s.ctinn with the contluit outlet channel, the initial 30 feet of the unlined
ch;.nncl has concrete bottom paving. Two flush reinforced concrete manholcs

with iron frames, covers and ladders were constructed adjacent to the oist
ann west spillway channel walls. The easterly manhole is approximately
o)posite the downstream' and of the spillway channel control weir and the

I ,,stcrlr manholc is located just southerly of the e. of the west spillwayI, all. An a'-itomatic siphon and a manually-opcrpted sluice gatc. have been
placed in each manhole. The gate is controlled by means of a handwhcel
lift and screw stem located intide the manhole structure. Details of con-
struction of manhole rre indicatod on Plate 47- Plan, sections and dctdls
of construction of spillway anI appurtenances arc indicated on the "as

built" drawings, Plates 45 to 56 inclusive.

I d. Gagc house and gag. - On top of the embanlcnt of the
darn alonr the southerly edge of the road and Just westerly of the center
line of the outlet conduit, thrro was constructed a brick masonry, rein-
forced concrctt -agc house. Set into thr dam embankment beneath the
floor of the gagc ho'ise is a 36" C.I. pipe which acts as the %,?li for the
xar4e. An antomritic recording water level gvje, which records the cleva-
hon of the pool in the reservoir behind the d-m, was installed by the

United States Geological Survwy'. Plan, sections and details of construc-
tion are irdicatcd on the "as built" drrwing, Plato 57.
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co.'.:istiane. tlemntaes. - Twenty-two (22) sottlement'ges

colonths of -it steel pipe with 2' x 2' y 3/8" stecl plates
wcldcd to the bottom of the pipe and caps at the top v;orc installcd.
Seven (7) are located in th,. downstream rock tot of the dam embankment
a!nd fift,:n (15) are located in 3 lincs of 5 r.gcz pcr line across the
ombi,r'Jn.t. Location and dctails of the settlement 7agcs arc indicatcd
on Plato 38 of the "as built" dra'ir4s.

I f. Pitzomcters. - Twclve (12) piozomctcrs consisting of
1crtho of ',1 steel pipe with .ell points and caps were installed: eight
(") located in the downstream rock toe of the dam embankment, and four (4)
locvted behind the cast spillwal' wall. Location and details of the piez-
r):.tcrs are indicated on Plr.tes 3P and 45 of the "as built" drawings.

t'. Staff gE-e. - Set on the top of the west wall of the
conduit iat- w structure Lre bronze numerals which indicate the elevations
.bovc mean .ea level Jatum. Enameled steel marker plates indicating the

t l,v-tion a-nv, mc:qn sun- level Catum arc nffixed to the inner face of the
,ast~rly concrctc: stzair stringcr of the stnirwny. The stairway is located
on tht slcrt of thc cmbonluncnt of the dam. directly above the top of the
conduit int k- btructure and rises to thc to- of the dam. Location and
dtails of the staff ,sagc rc indicated on Plate 58 of the "as built"
drp'i!. s.

2. Acccss roa-d to dam. A compacted gravel, double-surface
trr' t.i road - inches thick, 22 feet wide was constructed from Hitchins
.....d to the west or l.ft abutmont of the dam. The overall length of the
rc.d 1 2,570 feet. The access road intersects the western terminus of
the rord or. to) of the d.- cmbnn1rnent. Concrete gutters, catch basins and
dr.'inarg facilitic:i wcre installed where necessary. A reinforced concrete
c: ttl, pass, 14 feet wide and 6 feet high was constructed under the access
road ,_tout 155 fect .,.3t of Hitchings Road. Plan, sections and details of

cc._-s rocd, misclaneous drainae facilities and appurtenances are
fica.tcd o'n Plritcs 59 to 63, inclusive, of the "as built" drawings.

1 3. 2escrvoir. At the spillway crest level (Blev. 504.5 feet),
th. rc-.ervoir will flood approximately 860 acres and will extend approxi-
T,.;%tly 2.7 .-d 2.1 miles up the south and west branches, respectively, of
Onond,- -  Crck. The rcsurvoir ar(a was cleared of all dead and diseased
tr-es and all sarrs below elcvation 490, to which the pond will rise about
once in 10 ycars. Thcre arc highways in the reservoir which wore not
rced or rclocrted duc to the fact that they may be flooded only at rare
or cvtrenmc intervals.

4. Chanrel improve.ments.

a. Creek channel. - Channcl of the creek was improved and
rc.liar( to -arioup new cross sections nad a new bottom profile from a

point 1pnroximatly 1,530 fct up-itream of Dorwin Avenue northerly, or
Ciow str(;am, to the previously paved chnnncl ot Ballantyne Road, an overall
distance of bout 2.1 miles. bccept for the upper portion, the chrnncl
ws con.Ftructcd with a dished cross-section. Spanning the approximate
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>, ntk r of th, ch: nr.l is lO-foot wide flat section, then side sloped
fro, , this )oint, at varyinC widths, to secure an elevetion 3 feet above
the, flat section end further side sloped at a 1 on 21 slope to existing
()r altered ,rounnd surfaces.

At the upstre.i end of the project, from about 1,550 to 920 feet

upstream of Dorwin Ave., the channel was realined and a pilot channel of

S0-foot i± width was excavated. From the near point (920 feet above

Dorwln Ave.), the channel was widened gradually to provide an overall
)f -foot wida, Jished section ',,ith a 10-foot wide flat center channel
nortion, for the auproach to th. drop structure.

Throughout ths entire length of the new channel, where general rc-

linemcnt was made, it was necessary to construct channel plugs where the
old crock bed intcr~ccts the new channel. Earth-fill lcvce tmbankincnts

,crr cons ->ctcd as plugs for sealing the existing creek openings. At
otlier locations, cut-off cvtinnels and paved gutters orcro provided to

ldirct the flow of iatcr, or the drainagc from the adjacent areas, into

the ncw channel. Near the lower nd of the project just upstream of
-allantync Road the channel was reduced in its overall width and confined
t, -, narrower pavcd channel flume leadling into the existing paved canncl
ust downstrcam of 7allantyne Road. This portion of the channel is paved
with nrc-cast concrete blocks on the bottom and side slopes leading into
th,. concrcte fluzni. All details of the channel alinemcnt, profilcs,
£ctions r-nd appurtenances rrc indicated on the "as built" drawings,
Pl- tcs 22 to 35, Inclusive.

b. Spoil ,rL:as. - !Tcar th-: upstream end of the project

i'i,, he ri.ht brnk the contractor s,;cured the rights for and constructcd
T .oii arca. A.,othcr spoil area was constructed adjacent to the left
, co-=z,ncing at c point about 2,000 feet eownstreom of Dorwin Avenue

n:'.d ,extcndin, downstcam to about Wfcst Seneca Turnpike. In this Circa. a
*..-f'/, wide b-rm was %.stablishcd from the top of the channel bank to thc

to( cf -h. epoil area b:unk. Downstream of ",st Seneca Turnpike, along

t:, lcft batnk, thc old crek channel and the mill race were filled in and
u portion of th. arc;i bctwecn the mill race and the new channel was used
for ,poil Ftrc;. At other locations along both banks, the old crcek

w-s filled in with the exception of the portion along the right
bank Jrom Ballanty-; Road southerly (upstream) to approximately West
Wr;rrington Rond. All of the spoil areas were graded to drain either into

th ncw chinncl or into other drainac facilities. All spoil areas and
th, Ir gri (.JCd draina-ge slopes are indictud on the "as built" drawings,
Pltcs 23, and P5 to 30, inclusive.

c. Levee embankments. - Fear the downstream end of the
projct, just "ibovc Ballantyno Road, levee embankmcnts were constructed
,loni. both bants of the new channel. The levee on the left bank is ,-bout

l,4O0 feet loag -,d the ](;vc. or thc ri:-ht bank is about 1,000 foct long.
The l ,- .'o carth-fill embankmnats 10 foot wide on top, the top surface
;hrped for draina,,, and side slopes of 1 on 24. On all surfacos of the
lv( cmhaa.,ments, 6 inches of topsoil h-ts bee'; placed and the murfaccs
u(,cdce.. Dctils and locations of the levee cmban12ieats arc indiwatod on
the. ".s built" (ir,.Wings, Pli,tes 2-, andl 25 to 30, inclusivc.
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d. Droo structure. - A drop structure was constructed
up ttrcan of nnd pass ng under the hichway bridge et Dorwin Avenue. The
dro stru-cture consists of a 21-foot thick concrete-paved floor with
inlet and outlet channel floors paved with a 2-foot thick precast concrete-

jblock pavin7 set on a 9 inch gravel bese. Concrete, cantilever-type re-
taining walls were constructed alone the left and right banks and extend
aloenr: the concrete-paved flhnme channcl P.nd the precast concrete-block
)aved inlt a outlot channels of the dIro? structure. Slopes of the
ialet end ovtlot channels are pavcd with l.-foot thick concrete blocks
s.ut on :t 6" -ravel base. Chain link fencing 3. feet high was erected
or, top of the rctaiining walls. Downstream of the terminus of the concret(-
blcck --aved outl;t channel, additional bank protection was provided by
d'iupin, riprap on both banks of the channel, Details of the constructed
f,.atvuef of thc drop structure are indicated on the "as built" drawings,jPlat-s 31 -Xd i2.

. Drainage structurc. - A draina"e structure was built
throu;rh the levee ,mbani.ncnt along thc left bank of the channel about OO
frct upstream of Baliantyne Road. Twin 4g-inch-diametcr roinforced-con-
crcte iTpes wore placed in the: levc( cmbankient passing through a rcin-
forc, d-concrcte manhol_. The uncontrolled inlets of tho pipes arc located
or th, l.,nlward cid, of the lcvc,.. An inlet structure was provided, the
rror. an(' walls of which are paved with r.inforced concrcte and the ad-
J.yc -t bankr- arc pritected from erosion b:, prccast concrete-block paving.
2ha~nn ard of' the center of the levee embankent, a reinforced concrete

m;AIhcl1 *,/as constructed in which the flow of water passinr through th"
twin pi is controllcd by moans of manually operated sluice Pates. Twin,
L-4nch 'Imnctcr r.inforccd concrete pipes were placed through the cribnnk-

Sror th.: manhole to th,; top of the channel bank. Outlets of the
e ,r'.trollld by two autoniatic drainwe gates mouted on the wall

o ltl;: structure. The apron and walls of the outlet arc paved with
in.orccd-concrctc and the adjacent banks arc protected from erosion b'

pr" cz t co:,crkte-block paving.

- na.'.-iell ou( rated sluice ,-atcs are of cast iron, rising stem,
r;jurtabl: side wcdi.'s, square framcs, with circular openings and were
T TMpoiId by the Chapman Valve Mfg. Co. The gates arc typed by the manu-
frcturer as "4-inch Table 5, Circular Sluice Gate Assembly." The gntes
nr, controlled by mnacn. of han&-operatod floor ntands mounted on the roof

f thc r, in.force concret mzzholc, at th lwl ofte fo the tlevee
nb ton nt. Th.; floor ete anoc n t the connectlng, stems for the gts were
Ieo suppli('d by- the Chapman Valve :ifg. Co. and are listed as their Tpc

'_-10 floor st,-nd with indicators to denote positions of the sluice gatos.

The reinforced concrete manhole is rectangular-shaped and access is
v,rrv1i, d into tht m-nhole stnictvr by moans of 3/6 inch thick-hinged

sqt(i cover plates set into thL roof or top of the structure. Wrought
ire., r. nholc steps, 3/4 inch' dirmetcr, wrr( oct into the wall of the

iructuro to facilitpt; access to t:i sluicc rates located at the invert

of th,:e nnhoie,I
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The Ir-inch dI~ee :,utomatI e drai-,a-.vi -atns lcted at the outlet
're n thfe circ-alar, flitl7 a.te t,7'-p su:'y1,?0c b,, -1roin and. 3rowr,, Inc.,

L-ima, Ohiio, and. arc listed as their 42'-inch diaincter circular type I'M"

Location, ~O tailc, section,; aoL." plan o- the, cdrainrige ttrlicture are
inelicated on Plate 3~4 of the 11,s built" Crimwlnfss. flotails of tie sluiceI notes Lind dIrainayc to arc, indicated on ?lutes 14 to 21.

f. Concrte fluic. - At the clowstrexi end of the project,
oldehnanel pr-vinr alovc _73allant. ,ae Ro~cl wp."; romoved and rcenlaced w'ithIshortcr -.nd wier zeetion to provide bettc-, flowi co-,' ti.ons. 'Iho now

cunnnJ ab-)v( thiis -)oint is cons iacrobly wider thaan theu nay od portion and
thr ,forc n -.,p-roach section and a transition section we rc constructed to
r,.ac,~ th., ov,_rnalchl ,iilth to thc e'-istin~r narrowcr pavoed portion.
'%C a vrr'cl c'ja-ancl is PL vuCi ;,th P-foot thick Dr.-cast concrete-blocks,

t , sic-nc-Ioprtzce from ,rosion by- 1l, -foot thick prcast can-
crletc biock .)-iip _% transition oection channel bottom and side slop(:,I >.v,:ea 'ith rr.inforcc7-concrctc. Thc 21-foot vice chiannci portion anld

i dj- cnt lo~s r .)vc, %,,thrcinf orc :d-conct o. !ntcrsoctin- the
:.-V1 )"rvcd chn.,ncl nort ion of Ononda'-! a Crcch , .on the riyht b.ankl, a.IV rtical wall _d coin"cr 1DP.VCdO flu.c'a constructccd to provide for the

_o, o" Cold Brook:, Cit.- Line Brook an,. locr! 1 (raia-c. The approach
ch, 1n to this fl1r.c !,,s paved with 2-foot thick prcast concretc blocks
A . on P >-inch rcvc bos n- -trO-Uhe bank slopecs "-crc protected from crosion

by r, cost eoc~:block navin... termirating ,,t the face o-- the winC *'ialls.
vfrtial fr~ cocreto wnlls woire e:tnc.from t'ic flume to provide.

waill, .'or tnc annrocc> channel nad arc loc:ated' at the to-, of the bo-ak1 1lk eCo n' 3-foot -!:).*~s olf-ccd on to)of thc wing
~~~'l%-1 o~ 1e;yl nd. alon- thc to') of th: ilon -oavinjr of the new

cr ' h, -rca behine, thl, wntlls aind top of banks was fille in,
c, no-.nd o ". A staff :neboarrl has boun set into a rc-

e( "s o" t r *- C')..c-ct. fliun,. wall approximateirly ct upstrercn of the
c'(wnsiruxa ci ; o0 thit rl* ht £luimc. wrll at St,,. 10~4 ','". letceils, plan
nO -- ccrions of thi, fh'uac ,.rc indicrited or. Plates _ 2 a nd .53 olf the "as5

e i ' rmiv s0ctalls of the ete ff -7,?go installotion are indicated on

f.Dive rsion ditch. - At the upstronm end of tho project
.-bov, Dor',in Av~nuc, along the loft ban., a n(;. divursion ditch was con-
s trictt.,itIr )rovid-~ for the flow of water from florwin Spring, and the

-- istooit._ iriinnadjacent _rravcl pit. This ditch Joins thec old creock
chnne whiic.' has brca p l-ai: d Oownstreen,_ of thiis intersection and di-
v,_rt(d liatc the inprovC, creek channel by, mea7ns of va cut-off chnnnel thru
tho left ban!,. The diversion ditc-.- is two I'cet wide at the bottom with
sido 2l-cc of 1 o '- 2. Location, plf-an and p--ofilc of the Darwin Spring

divesion ditch iadicatod on the 'az s built" drawiing-s Plates 23 er 5

Th, oldI er(ok! clvmnncl. locrtd c-Gtorly of the right bank from
~3'.la~tnPon~d southerly. to West 'Inrrin,':ton Rond ew-s left open to provide

for the ci~~ from Cold Brook, City, Lino 3Brook, disclxarge, from sm tll
storre stcrs -.nd lacer 1 incac.
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h. Conrol weir. - At thet upstream end of the project on
On,':", Cr,,k approxiartel, 1600 feet upstream of Dorwin Ave., a steel
-het pile weir with rock paving was constructed. The weir consists of
1)-foot lengths of piling Criven to provide an overall width of 9l feet

inches. Rock paving 3 feet thick was placed in the channel for distances
of 10 feet -r :trca.i and ,ownrtream of the piling over the entire width of
the weir. The; plan and section of th(, wir are shown on the "as built"

I "m-,ing, Plate 67.

5. Bri 7:(-z. Two highway bride. and o.e foot bridge spanninr,
h(- :cuw cri (k alinement werc constructed by local interests. The new high-

wa: bridgcs are located at Seneca Turnyikc and T)orwin Avenie, and the foot
brid,;c is locattd ,,t the lower end of the project approximately 1,330 feet
' :ztr% '-. 0! Ballan.,'n 3oe.

6. Propcet _igns. Project signs have been placed at various
loe: ti'z. Thec. signs arc aprroximately S ft. wide and 4 ft. high sct
w ,roxirnat(1 4 f -et above ground levl and imbedd;d 4 fcct lito the, groundI'-re'uded b'- concrtt(. The signs ar, constructec, of red oak planks 2"
thick ,nd the posts ar, 6" x 6" soli6 oak. Lettcrin: denotinG" the project

f tc. hr, s be(.n rout-id in the planks and cnamicld in white. Two

ipcq,, , sh ,t in tal crstlc insignias of the Corns of Eninccrs havc been
rttached te the uppcr corners on the face of the si-ns. The entire sign
has bce.n coatkd with linsecd oil. Th:, signs -rc located at the folloving
noints:

(1) At the intersection of Hitching's Road and the access
road at Onondaga Dam.

(2) Alon, the rig;ht bank ,tf Ononidaga channe.1 downstrcam
of Derwin Ave.

(3) Aloar. the right bank of Onondaa channel upstrcam
of '1Ust Srnecv. Trnpi.c.

(4) Alor the ri.'-ht bank of Ononda-ea channel ostrenm

of Dallantync Road.

1. Dam and Appurtcnanc(s.

Embankz,,nt. - The inaintcnance of an earth dani is a

contiling o:cration. The downstream slopes must bc continuzlly inspected
-nd th, repair of rain wlcshes and erosion accomplished as quick-ly as
jo:,ihblc. When th,. reservoir is filling or is storing wator, the Supcr- 3
int(:ndunt shall inspect the downstream face of the dam, the abutments, and
t',, a adjacent to the downstreom face of the d m for springs, saaid boils,
sll)hing awy of embankmcnt, or other indications of icalcagc through,
-,round, or under th, dam. Whcn the rczcrvoir is cmptyinp, the Supcrintondent
shall inspect the upstrcm face of the dam aAd abutmcnts for slides or signs
of imp(ending slides. The upstrcro slope, which has a blankct of rprap ov,.r

j 10
*1l

"A-



-r ivel O'Omust beinspvcte d andre 1 ai -S nCCOmPli shed as the need
terefcr r : s . The Hnll Faeeeoney:uckle plaats on upper portion

in(c, s -ar,, to ;:akr peric lie imo.rjvction ' and to rellacc any, Odead or dying

vi:-o In order thavt the primary purpofse of the )lanting, soil stabilization,I .dll1 br.co~lse over tie entire, mirfaCE of tlhc embhakment. Thu
lilturiroc treatou 'ravt?' s,,rf;c roadwri. or. top of the dam embankmnent

1(, obe ir.,;mctt an repair 6 .2s the noeK. thorcforc arises. A.'le divcr-I :iitch "et ., r thc le-ft abiftne.nt ohe-ci.d bfe ins'nectod and any
Jr :; nr t: ;s", -a'lto removed from the ditch. 7he steel wiro ceiblo

-iard r",1 a:c6 eccrete; )rstj 'lrr both sil- s of the roa-dvlay rcquirc

ri (.~ic !n.'~cir.o-d riaio-tcnx.cr I r. ord'.r thvat their nrotective purpos,

b.*~'ltwr'v - Thc inlct and e:xit ehainls of the works
.i b t i'r of any dcbr-n or trt o,,h cciziulation thaut mig't Impair

* fr'§ low C', %inter within tht, chann, ls. Ai,:,, cxccssivc bank erosion or
s;'. -_Li' be r-pair on an bai 7lides r. mov; d from the. chainnels as

.- ora iossibl ~. 7hc Ccnectc cor. h tt, thu concrcteotc tutr e
t rrncrt t, _1jn( : stIlirot banin will bt. inciudec', in the pe-riodic insnOcc-

.. -r~n. AL (v ~nj- ernc. ir. or snoailii~g of the concrete, cv~.cnce of
r~gcor~ ::tn oabre -ionr; shoiilf b ot nd thec noccssary repairs

'G onas pr,-.cticc~bl.; i.; cr6.. r tro prrvent further deterioration of
tworkr. Arny, :20cr o-- le-rgtr _ie'irulntion of decbris, whichi tends

tci .r i ,oa~tctr imriudiettc~ly behind the instn llcd trash rack in the

i- o irct':.-c, shouald bc rc-.cvo& iLiindiitcly. Thc rock pavring around
%. toicenruct'ire shoul.C *be in'apcctccl periodicnlly mO'. any displaced

r~ovn: ru~diaclyrrplaccd i- order to pjrevent (erious erosion of the
nkm- f t h e du;

c.Wi Solni Siay channel. - The spillway wecir, the
i iv:; ~Jj5and 'Floor, tnO the triin,-alar control woiJr, should bo. in-

-t .i -riodicallv. Arny craicks in or 9palline- of the concrcto and
- v ~c ar:o~insshoul! bc notced. TheC construction joints should be

r, full. :-:omirnJ ind any displacement of the joint material thait rccaires
r Tpij-c me.t rotcr- W Cen holes-ranC the drainage nianholcs on the banks

~'~db- inupccteci fcor pronrr functioninF;,. TIn-.-)wctions of the unpaved
- irr. nf th, snillwaJ cana sh.oiilK. aJlso bc nrtOe periodically to doter-I an: acc-uxal:'tion of debrls, bank erosion washes or slides that mirht

imv, Ir the, flo-. of -water within th, chainrnl. All necossary repairs to the
Ce,>ct, stnictures should bce made. as soon a-s practic.ble to insurc theI verall et- blity of the spillwav structure(. Accumulations of debris,

mr.- other marshoiild be, removed from thr spillwor channel as soon
Pansiblc. Pkeriodic ins-.cctions shiould be made of the manhole structures,j * uict- gnts :trd the -,.-tomiitice sinhons locate. in thk. manholc struc-
*::*In. thc fnll, thet sl'xic, rates mv oy bc opjoncd ternportmrilv a-_nd after

!,.t vrt r kvi 1,ft th, m;?nholcf-, th, ;ap i rts nnd the automatic siphons I
.l1.,'). beLispcctcd -nd -.11 Odebris andi 3adti,cnt remnoved from the sump pitsI '~.e. r'ydtoeauomti si1 ,ho-ns. Aft r clconning, the sluice gate should

b, Clofed ranc 1, ft clorsed for L':,, 'int, r. Che'c chaiin link fencing on top
~hW-1ls F!hO'Lle b, L-.sTWCted to make suri.' tha't it hrns not become loosen-

.'~iro. jr o-imt ln'.-;u i.-. the wall, an(! the fenlcing loosene from its tics

tr.L tr . 11 sixpports. The fencin,- shiould be repaired and painted, whenl
crnsi :7,, tor, v.tor.. it to its origina l condition.



cl. Ga--c h-oase and Aae - h xterior ancl Interior 8'&r-
fe of the -- r( hoiite xa1,rorf nn( flo or should be inspected to deter-
..Ant an: crr-cks Jue to se(-ttl.ement or other signs of deterioration. The
interior of' thio *:'vis hoihotild be maintained in , neat and orderly
fa.-hinnr. d rg'necessary repairs3 to the structite should be made inmmedi-
ately tc prevent ;Ln.y further deteriorAion. The autumatic recording gare
will re'i'dre ordinary mainternance, chan,7ir,- of cha~rts and checking of
c, uin,-., t f or e 'ff, clent opc ration. '?hc intakn pipc should be kept clan

to* in-,ur,- n 'rec flow of wntcr throiVgh the Pioe lerndin, to the gagc well.

*Sctt.:nT,-t[:aLc- 7iezomc(tcrs land Staff r,. 17I T .n 1 r.ac is r( d~rc fo-r the settloment ga,-,es and piezometers. The
oronze rnuricr'.s anid the nnamelcd steal1 marlker plates of the staff gogc
sho'ilzi br nnmco criodically to ziake sure that they havc not bocomo
10'.).:C fromr thc-ir moits-.Any c-hipsq i.-L thoc nainclc ,d surface of the
rar1ker nlats shonlC, he tmachlcd min with similar color enamel paint to

~ctr-,st in: c f t> t 1

f. s',c(-, t. - A su c ste.d 'orm Of ch1C.cIC 3hee.(t for
r. prtin.,- cOrnditions fo ,-i -rin - pcrioic ins-Pcct ions o-i the (1,M and.
-. m,urtennr.ros is f-ivrn i- Platc 10.

Access road to dazi. Pfcrioclic inson,.ction.r of the rormdaw-m
r~.r.v~~rc.to dctA. any brea~k: or cavitics in the road surncc, con-

diLtior. of t,-c sl ouldchrs and erosion or vtasheis of the -'dj.(.Cnt b::.nks or
2111 !=,t:.. -arzhould b( madc .( dixitcly to restore Vic rozd-

-vana sr'cito thir orlgina l condi tion. Inspcction off the concrete
-;ttcrs ,.1d catch. br..ii, should be nme~ and vll clobris that would impair

fr '- (.f -tcr in the Cutters rand catch' basins sholld be removed
imn-,-ii tJ: 1,. Any- neccss:,ry rcomirs shoild bc maaa6.c noon as practicabl.

r-inforcc,.L co.crctc cattlc pass sholuld also be inspectod with a view

t. de' r77inin, - its st .bility for ranta ninp, the roadway over thecstructurc.

7 c, ;rvo i'. P( rioedic inspections of tic rcqervd.,r are nrc
r'tii,-(d to die:(rm:,inc au Y oilt d( osits, -JLbris and trash ,.ccumul-t ions

ti-jip Jng of na't( rir ls. Ih,: fr,-oucncy, and extrnt of cleaning: onerntions

cmn b- d itcxT,1iat bcst *n- c:-n-croncc. 'he ru.-oval of cicad or discascd
trcrts in th, rfeserroir aroea is irnpcrative, so t'lat they will not bc washed
downstr, 'm into t outlet works or becorac nn obstrnction in the spillway
che.nr,: I . W1,( r thc-. rcservoir h,-s Impounde!d watcr durirp periods of high

t , ; f. latr the dr-'wdcown hias bee:. -,ff,-ctcd, zan in~pcctioln of theI r~w 'vir re. :f'io,'ld b, narl to Cl,-tcrA-ric if any i. ol t td pools3 remain
It r thr drj,.wdcwn. Thcrve -_ols vhudbe invostigatod to decterminc If
n, fish iave_ bier. straded -.nd if. possibl.2:, the fish should be caurght n.ndI rcov' to lo''in ctr'-j~-.The isolatedl nool art as should bc filled and

lcveleId to the ro..v'.imdcr of the res~rvoir floor to nrcvtent form'1tion of
staril:-: pools cdurin;- ot.-e-r hih tr4,:o periods.
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4. ____

at. 'Thnnelq and flbo dwr,

I~ -. ragraph (g) ( 1) ( f the regnaton pcrtaiiaif to
(~2;~O -r- £.fl locfOwayn direct, the Suporinterclent to mak~e periodic in-

v-.,ect inns -xd take liiediate steps to remedy any adverse conditions !Us-
oo by such inspections and to provide frr anyr periodlic rep~i-s ane all

lec-'rine ti- IL may be required to restore the c*-annel to, its im-Proved croF*S
s,~o , Iend.o bo:tror proftlc.

2.All de bris should be, cleared froni the channel as it
ee~lctse~dIcnu floatinj.- debris which restricts the free unobstructed

.ovi of wa;,tcr. ?ti'lrattention !lhoid be piv(: to any shualing that
me;:oc-& b twi>,r. rcotricted openines ouch at bridge ozu'>ins. Shoals,

o-th d, 1ri s should~ be; ren.Tovcd from Thec channol, -jn floodway
'-mlY, pr-fu.rbly Iturinp" tho latter part of the fal.l sreason, so thr't

it clizr' -.nd fl(-Ofway Will be utilizced to its full c-Tmci ty during

~.All -isrj :uch ac, tr.ee. stumps, trcen, trash, and
2'M-i mC,~( f th~ cane or from the floodway% shoulrl bc (c-iosito

~.,.),,)ropri~ to_ (Lipin- grounds. Shoaled miatrrlal rcnrvd from th-e channel
1.a: bo den:ositA_( in the z-ail areas ctcscribe2 in parw.graph VIII.A.4b, an.d

cr~dtr conform t o thc e!lopc %s constructred. 11o material shall bc do-
O0,it.'d brtw en t'i, tOri of5 bank anc! the existing lcvccs.

K To material of aiy kind shall be dcposited in tho
fle'rdw-ny bcyorn. the upstream limit of the ovorzall im-orovcment as any

'2tri.!o de-riositc@, vould bc woshed ('ownstrcam durime ' eriods of high
tcer c-'sn an. excossiv scaln ithc nctroby roducing its
o -o.c u~j n cAv sholin intc."hnnl,

t *Parrgara-,h (-) (vi) of th. rogulatio.ns directs the
tca nto (, cti that approach adegress cha'nnels adjacent

to t - improved ch~.nn 1 or floodway ar. sufficiently clear of obstructions
an6i -bris, to pcermit proper functioning of the project works Wccts,
dcbri3 or other obstructions should be rcmoved from the tributary channels
.rA ditc.-ee annuzally, at tho same tim. the project works are restored. to

t'>_ ir im: rov(od rcond6itions.

GA sut7,-;.sted form of checl- sheet for reportingC- con-
Cill-ion - frnindC durinar. periodic inspoctions is riven i Plate 11.

b. Spql ;roas.,- kLtcrials depositcd in the spoil areas
-(.secrihcd in y-rrjrruph VTII.A. +b, W.- be placed to rny desired elevation,
bu,-t %houle b placed n3o a~s not to cauxse gullicos or washcrs In the surface
oif -.hr existinr levee. All natei'ie1,ls should be graded to conform to theI(xstinr-.lp opoiofrdny~~~.t tho evYinting drotnagc facilities.
Ehl.rial.; so 7)lacod and ,'radud should be seeda4.

[ 13



C. Levee einban~ancnt. - The pertinent reouirements for
P .;t.. z s it ted in the regulations are genural].y a elf-e~planatory.
Se ld fl-7ectioaL din;c)ose conditions that are potentially dancgerous,

imneinte corrective measures should be taken to prevent further deteriora-I thin. 7The maintenanc( of so(! on levees is part2. rarl.,r imprat n
Ictivitles detrimental to its growth should be discouraged. These include
1,urrnin,' of existin{* -:rass, and brus~h, burninc, of tratsh, urwn frdn

.rtoi(-traffic, an,, difg-,in for worms by fisherman. Sod is thtc -first
1.:ic of de2f ns a :ai.-st erosion and all barrcn snots should be- resecdc:I as

30;. Ll, rauticablo* Prior to seeding , it is rconroended that fertilizer
a1.vr. .n a'nalysis of 5-10-5 be applied at tic ratc of 1r3 pounds for 1,000

squjarc fu;(t. A .oJbl, nO of prazs seud should. bc obtained and sown at the
ratt,_ of 7 )-)unds per 1,000 squawre frct. Routinc nowir,: of grass to a

mil.iu~nhe,72t )7foir inc hes and cut tinh7 of .;(cd~s before they Co to sccd

mai-.tn .ric indrepirshol bcschdued ndaccomplished by the

-. )~ilbc ordition. A s ggcstcd. form of check shect for reporting condi-
,Lis foalid durirf-, pe:riodic iasn,,ctions is rive-n in Plate 12.

d.* :).OT- etrlctiu'_ ad eoncrcto 2 luixrt structure. - The wa-?lls
'1(,ir o. bot> n drer etruct,,rc and flume structure arc co-istructedI

o: r. in'orce-d conerrte of v.ar ' ing- thicknesses. These structures should bcIincn-, rtt , D,rindie:,ll7 and note-s ,nde of any cracks or spalling of the
conr.rLte, o., -- tr(m no br,-,ions. -he construction joints should be car -

ful' .~rnncCanc'. an;'0. is.-acnt of the joint matcrial or any matorial
h:,.- r ' ircecpb&n notc, oand rcpnirs thereto mao as, dILcmod necos-

Ac6tiorn:). insp~ctionr of the, walls which form a part of thc struc-
to, _t ouctatt.^ar Anketithbetpsil

conlitr)--, r~d t. ,t o crci~isanos ris whchwould cndan.;or the stabil-1 i-- rf the wall. !,- d~atc- steps shoul.C bc taken to climina'te encroach-
.......,t~nrcvint acceuulntior. of trnsh and debris, to insure tiat no fires
'b;ing built ncar thL wall, and to effect repairs found ncccssary by thec

lnr,-octions. '.he chain lin)- fe2ncing- set into the top of thc walls shoule
1).- in~spect, d to make sitre, tha t It has not becone loosened from its nountings
in th( "1 -nid. tefe.nving- loosened from its ties To the rail cupports.

.cinL: s hould bc rcpeArcd and painted, when necessary, to rcstore. it
41ft orig-inzal condition. Tie rock pnved inlet anld outlet channels of

'.d thec Iprcast coner:tc. block ',aving7 shouled also be inspected periodically.IA.a Z riThrap -Pnvinr or concrete. block paviag cisplaccd due to Mndercutting,
scourinpg, or crosion, -shi-ll be rcplacd so as, to restore the paving or
"0,: -.- rotcctior. to_ t11,.. conditions indicaited en the "as built" drv.wings.IjAay ovid nc of unusual undcercuttinig, erosion or c'bnormal con~itions of
t ic roclk or concrto 10-ock pnvin! should be reported in order that necce-
szary rusmcdlal mcasiircs n;,y be t kcn. Thec staff goeshould -lso be in-

cc'dto nt.sure- it !-..s aot becomc loosened frort its moutinrs. The '

co..I.tion of the f.a.ce of the 7arc board should be noted -And re-paired or
pointcd wher. nc-ccss.nr',r to restore it to its originail condition. A sug-3 gstr~d form of che& nrh. ot for re.porting conditions found during periodic
il-EVOeCtIOn5IS J3 iVCn in Plate 13.



c. Drainaive structure. - Provision for maintenance of the

const.-ucted -rairnaeTfac'ilities are giver, in paragraph (d) (1) of the
rf?/7Llations. Theli inspections at thle intprv als Indicated. in paragraphn
VII.E. and F. of this manual are to insure that inlet and outlet channels

I'ild T)4p' s or culverts are free from trash and debris; that the drainage
Pgates are unobstructed, in proper alinement, and operating freely: that
the nri-v o headwalls are in good conOdition; that no erosion is occur-

'r hi-;1ch will -ndanrVer the headwall structure; an(. that no fires a~re

I,.in bailt in -Ae and struictures. The rcyulations require that drain-
i~"'tes I .d v: lves on Ctr,inago structures shall be examined, oiled,

:iri trial opur_,tOe rt lonst one every 90 L,,is". Debris and ice atIoiitletr, witch may block thec automatic drainacge -ates in opoeI as wull
*in clozeJ 1pouition, should be rcmovcd., as part of the regular mainten-

~-e.A su-,;cstcd form of check shect which provides for reporting thc
j ex'.Aitions founc., is. 7ivcn in Plate 13.

f. ~Divcrsion cAtch. - Periodic insnoctions of the;
civersed' 01.tch' and. the oli! Onondae:. Cro,(k chnannel should be made. In-

I cc c:.t~-nd inaintcnance should conforr to rocuircmen-ts set forth in
rrrAmh (g) (1) o^ '.hI( rr-,iationfe ?, itainir.C to channels and floodwras

Ihr V.--g:cstc 1.crian of ,,ccom)lis1-i'1 thiis work as stated in paragraph
I~R -T i;.*T ort of these los-no) ct ions shIould be include with the

tfor the cl- .nr.Lls. Provision '-,as boon z,:, do in item of Platc 11
crc-ortirng cond'itions found i!, thne Derwin Spring diversion ditch.

. ool wcir. -rrtraph (h) of' the regulations
r o;L. :Co- thc( m"iAkte:.-icc of miscellaneous structures which werc

c'rat~uct.&s peto ' thc protective works r.nd other structures which
-.2ctior. as ,);-rt of, or affect th.: functioning of the p~rotrective works.
Y', >e t.c Ir sliouldi be includcd. in the periodic inspections. Any

_~csslv bak~rosion or washes adjacent there-to should bc repairedI1 -,:v ~ x I rirrir shouldi bc restored to its orieginal locition and
ors ; -ctinn In orderr thaLrt the ,st.-bility of the steel sheot piling will

,Iot bi-:.danr red b,! srcizing7 vction of the watcrs passing over the struc-

P ridgecs. Thc two hig hway bridges and tho foot bridge. con-
l:"oca-l intro-sts. will n,.lso rcquirc preriodic inspections. ::Vin-I t.nca( ol' tr. itha: bri(dges- and the foot bridge do not require any extra-

or>maInt, na ,cc. The State of ieow Ylork provided these brides and
will of necetmaintnin tihm in iccordzanco with their proscribed

f!' noda;rds for aitnance,

.. Prnjeet -Ins ThL four projuct signs should bQ insyecctod
ir. 11- l: d in thV inc 3 f rcear, each sign should be washed iind faI er I.' of linrcr (! oil p)lncod over thrcentire face of the sig:n, the posts,
.n t~iv bt-ck o-' the oig:i. Pvcry P ,ears, In conjunction with the spring

rr,t, !%,ne.c thc whitk- cn!.Lmil placeC in the, routed lettering should. bc ro-

len,1,d -na t'nr c stlc- iasl;'nias re-loacquorcd.
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IX. OPERATION3

.1. Dam, outlet works, access road and reservoir area. Yo operation
ir" re'ulred for any of these features of the project works.

n. Road barricade. The road barricade, loceted at the intersection
of the access road and the westerly end of the dam, should be kept locked
t: )rvent unauthorized vehicles from using the road on top of the dam.

C. LLL

I. The F'utomatic recor,'in; water level gage, records the clcva-
tio., of tmt pool in the rcservoir b,hind the dam. The rage wvs Instelled

)U United Statr. Gcolopical Survey and instruction pamphlets, and
e:<aiuf-cturor's c.talogs were placed in the -are house, as well as a tape

for chcckin, -7 , It is requcstcd that the pamphlets and catalogs remain
In t : -7e house suitably placed so th:t they arc available to the pcr-
;Th.lnl srvicin - or chccl-in the r-tc.

2. The Suncrint,.nd,:nt should arranj'e for personnel to chrngc
ciharts on thc F, ,.Fe weekly and service and chucI- opcrations of the
at th, sznm timc. The weekly chrts, rccordinv the water levels,

-hOi1 bu nailed directly to the District Lnincc:r, Corps of Engineers,
2uf :o ristrict, Enrincer Pnrk, Buffalo 7, ew York.

2. S~ttL,ment eagcs.

1. ":Iadings to ascertain th: elevation of the scttlem-nt gg c,
1. or"cr to detcr-:Inc possiblc scttlemrnt, should be taken once every
cix (6) ronths.

2. The following bench marks can be used in detcrmining the
,lv- tions of the suttlcment rares:

1B3,CH MARKS .- 0 TO DAGA DAM

"':S: B1 ,o. 1 Elcvation 53.146 Bronze plug, Sta 5 247 CL Dam

',SL 314 Io, 3 509.40 Bronze plue 600 ft. south of Sta
19/00 C1 Dam

us= Bi' :-o. 4 , 463.69 Bronze pl-ig 600 ft. south of Sta
9 / 00 CL Dam

TM 'c. 1 " 503,03 Chisel mark north end of monolith #13
Sta 103 / 70, spillway channel, cast wall

T'"o. 2 517.03 Chisl mar!- north cad of monolith ,7
St- 102 / 12.75, spillwny channel,
eyst wull

II io. 3 4 475.o6 Chisel mnrk on northwest corncr of
conduit monhole cover frame, Stn

3l 11.' 23
16

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



I
3:2,CH MARKS - ONrONDAGA DAM (contd)

TB1 !'o. 4 Elevation 495.60 Chisel mark on southwest corner of siphon
manhole, west wall, Sta iO4 / 56

T31 "o. 9" 517.29 Nail in stump 400 ft. north of Sta 2 / 72
west abutment CL Dam

T3. 1o. 1 . 507.69 Chisel mark on southeast corner of head-
wall for west ab-.tment drain, 300 ft.
north of Sta 3 / 75 CL ram

-37. 7 " 470.36 irnil in tree, 400 ft. north of Sta 9 / 00

I T7 i[ U* "2.20 Chisel mor]: or, soiutheast corner of north
catch basin at Ste 2 / 72.5 CL Dam

"[o. " " 2 r.36 Chi~] mark on northwest corner of i-ere
well house, Sta 17 / 10 CL Dam

U. A :'';eeteL form for recor inr the settlement gage readings
7 follows :

S~T- ,1 UAL REPOT 0? SETTLZi,0 GAC-E REA.DINGS

n1r" lect: On.-d:,6-a Da' Renort No.

Date of observation

Sir _ - PRESENT : LRTGTH : PRES7T : INITIAL SETTLF1.MJT
Fl 7T EEVATIOK : OF ELEVATION ELEVATION

GAGE (AT TOP PIPE :(BOTTOM OF (BOTTOM CP : (BOTTOM OF.0. : OF PIPE) PIPE) PIPE) PIPE)
S:(2)-(3) : (5)-(4)

Ft. Ft. Ft. Ft. : Ft.

SG I 1_ _ _ _ : __I _____Etc.

R .... r' ... Submitted

Title

1 4. The completed formnw should be submitted to the District
Ln, neer, Corps of Enpineers, U. S. Armv, Buffalo 7, N. Y. Graphic

3 records of settlement an.' water elevations in the gages will be maintained
by tho Corps of Enrincers.

* 17
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i . Piuzomet ers.

1. Readin,;s to determin(, the elevation of the water in the
various pivoeters sholid be taken as follows:

SDurin, normal conditions - oce every six months
Peal- res ervoir stL-e - when peal- stage of reservoir - ool

~xceeds elevation 475 feet

After drawdown - iincdiately after drawdown to the
app-ro.-imte normal elevation

C.-) -rround water elevation in the
to ~ ~ ~ ~ i thej~i,. hef

settleicnt ga('es are also desire( at the same intervals as stated above.
The w'at(r sirface can be referred to the ton of the pipe and the surface
eluvati-n determinec from thc elevation of the too of pipe recorded in

thc latest scmi-anuial sttloment .- 'e reading.

Thc el(,vatioi of t'm, ,'tcr in the. /<a;cs may be determined
Lcre'th the use of :n :lectrical device,, that hns 7ziven satisfnctory
rcsvitn. Pcrsennel of the Syracus,. fiold area office of the Corps of
Thrincors uscd this cJvicc and it is sl,'gested that the Superintendent
contact thic 7ffaJo istric- office for details of construction and
(-er-t1on of th(; device and thl;t a similar device be constructed for
'A:1: usc of Stete - ersonn 1.

. A .'x' -ncd or.- for rtcordini, the ground water elevation
:;r s follows:

?CR OF CrROL'7D W:TK ILEVATIOTS 11 PIZO11C-IS AUD SETTLIMT.T GAGES

C~.or.uL' Dam 1cport !To._

i'ljv. of ?cscrvoir pCol_ Date of observation

LOCATI OF : :SO'1NDING TOP OF : ELEV. OF WATER
'AGE :ELEV. OF TOP OF PIPE: PIPE TO WAT& : (in Feet -

:70. (in F.et) : (in Feet) : Col..2 - Col. 3)

?Z- I___

PZ - 2 _ _....._ _ _

etc.

SG- :

SG- 2

etc.

Remar ':: Submit tted

TitleI 13
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F.Spl .

1. Yo fc,-turcs of t* ' 9i(, l1va~c require opecration. It is desired
tr' maintairn a chcok on the pos:ible ch;anre in alinement of' thc concratc
Frillwaciy chlanncl wal.For this pu.rpose th.r:, has beer established a

ne.twork of 'Case linme, ortrnrted in relation to thc center line of the dam,

w' rvc:, syf-trn for t:-. rn-ov-mcr~t chi ck -,r- inrlented on Plates 65 and 66.

1.It Ics..- ee tlcnt thv S 1., rintcnmlent schceaile a survey
", r r t-~ obtfin ;ircc on tht ;l~n.)-ni~ly

7c.siatf-, f thc ourvv .;ho,:IcI be forwarded to the District
i.Lr, Crrpz . Fne-incero, ]>iffal- Lio7trict, i7mc.iatcly after they

* Th siic ,-t iuii n~uil sh ulrl be raised to an op n
o:-; t ici . dlarlne the ,iiir r ~nrrn ind cv)' rr ; to a comnlctcly-eloied
1C-!-irn irw. the wintir fv'asoe. V->' nd lowering of the sluice

tcar, z.ccompli1( thrniw7'i t. o a o- rption of the handwhecl
i 't rizv 7he -crcw f-te> which h'.v, bo -)r--Hi de. inside of each manhole.

* e~an-l; a.~ io~way. ""ar,!r- n (P)) of the Regulations

r .- i ,;for -),trrcllin , th chacv:1 "" jV riodc of hiC.-h water. Pnr-It'Cular ett,-ntior shou~' 1h -r ri %,! olctioin of drift materials
''- 1es.Suh nvwivlshould b,-rrrnl removed or serious damage

cc~lt. Th ~u~tinsf'rth, r r ' n're t'rmt "Thc Improved channel
io~a h,,11 b(, tho rrowhiy inm,). ctcd i:- diatcl,- follow,.ing each majorI h! 'n, wrtAcr oii~*Ac socns as rr)ctlc'b'e therreafter, all snags and

'Ctl 'leIbris sllbe. rv.!.,co-cd -)rd ,1l1 dwna- to banks, or other flood
co~nlrol structe-r.s 'cyUir,.d."'

H{. Lvee s. Avon. the. rcq.,ire-m';ts for opecration given in paragraph4

(t) (2)of thecpuatos the provision f -pntrolling levees during

obmsrvrnt to locetec possible sanc1 bolis, 'vn=uaul wetness in the land slope
wi-, '.ndlcationfo of s;lidos or cloivghs, ncourinp action and low reaches

, , levec that may b, overtoppud, and to ,.ee that no other conditions exist
Iw,ich mvy cncLan~cr the structure. Immediate steps will be taken to con-

trol an.,, condiTion w-hich erndan-,rs th. lovce annd to repair the damaged I
scction ran soon asprncticable.

I. Drop striucturc conercte flivime structarc and control weir. Yo
:- "tuires of these. struct-tres rocluil,-c operation.

J. :)rainnL , structurt. aary (61) (2) of the Regulations requires
th.-t. wih'ntvcr flooi conditions atre c-mectc I, the drainage P.Ltos will be
inspkected and -l! sticks or other obstructions which mai' intcrferc with1th.ir proper fu.rctioninr'- shvill bc removedl. Automatic ipatos shall be
eiotGcly obscrvcCi until it is asccrtaianed thvrit they. are socurely closed.
The mrnall:' opcr te-d grtes shall bc closed as neccosary1 to prevent inflowI 'If flood watcr from the creek channel into the area bchind the levee,



7he moamnallY oncr:.ted -,ates ,f r tI1 safety precaution agzinstIbackwater fror the crce&r ch,,knno,1 I 'h ! i..-mitic flap r:ates on the creek
oido (outilet) of tho draiinarf- stra,:'ur1- 7-i1 to close due to obstructions.
'he drainage structure shaill bc in-3pocta; frequently during floods to
etc-'nine whother zoparc is t,,kinr ;liuf aion' the lines of its contact
ith thc embanlo:ient. Imino'llte r -- ll be tahen to correct any adverc.

K. Diversion :litc'h. ore Ct, for the diversion cAtch
m',e coscr( tobciia mcnts for channels and f).ool-
w ,s 7s stated in Rr~ah()('~ e~ornlaticns and paragraph IX.G

X. 'IG_4L1T

A . - rier,-l. The,( !:.I., r :a~ a: aonda,-,a Croeet are as
~ lo a(cvf i! dnel-1 t < nilefe; at the wnvr end of the
o~n ~wr-Ac -;r-)rV t!1 tc'1r:O (,,.t Prwir. Avenue) 99.3I .'iac r~itn; ,o rn: ncle Improvements (at Ballantync

0 j.) S III efjr Crnondvtir,. Croek 108.9 square
~~ota- ra~.iv.-ly omall in both length and

wilt:. andi It i. noa~ tc -)o<' wtirxiin ,- -Lacilities or an
:tris f coi fle' ir, zri). It i !- thurcfore im.crative that

the ni n' + c s rtrv- t'clhanncls, tefloodways,
t;! CV( 1, J11h~e: e iaitained Li accordance with

IC 2~1li~hO r r . t .t ~ ,ff',c-cntly servo their flood
x.otf ctin pur,.cv r .ell c,- aci''v -f ':imnrovCrnents.

0-)* E5 a _on. .. 'U ,nd ;ri.- r-;-, will collect the waters re-
_dt i:. from ,- toraif.ic lr.nw-i 14,l o- both, over the upper portions
, .the iatcrs:,_ nA isch;.ri~c t~j( w'1!torS r imTooimifed through the unrcgu-Ia, j.to eti,,t , orksu - na, -te whichi will not c!ause hi,7h water stages down-

0 tr-'mo, 'a s cC o . t.' et o::. ar'c outlcet works a flow of water
will csn-ti.-u( to pasthrcuih th, i-a downctrcam of tho damn after theI Ais havc 'hs( This will r 1' iro an ( tcndcd surveillance of thc

conlinoTrovemnents and iorobo-bi o,)ero tion of the drainage structurc
atil ~ ~ ~ th 13vonPa ccfl Ira,.o O-if.. Rlrs an6 regulations forif ~ r~atnn o of thc Lvjrovc.n;nts cJ'ia Io j sry. or high water stages

iv. bt, a discqzord, In other uriertpnrng ranhs of the manual. It is
.,ot intcrncO-cl to restrict thr Superintendent, or other:; concerned to a

3 ' Fi et oIf rzles. -ifficult conditions cran usually be mot by the4
SS1; :,*'Cte,(, thCt:,r with indceondcnt initiative and action along 1

the liars of -;q',nd .r.--Incririg princinles.

C. PlOOd-Ce.Lr-oncy pila_., -tcceriarncc w,'th the requirements of the
-ornu,. of frsin;cr,., 7. S. Army, thte 13riffaln District has prepared a "F~lood-

_ (ncy Plan" In whc th re nnuioiliticr and procedure of t B fao1
'iotrict bcfor(, duio- Lr.:' rftr 'lood ncriodn, nrc outlined. This manual
!neludci bfsic Int,p, nsri C:.- n1t*ion -1or flood cmcrgoncics and
'11 i -fnrfnp.tion ncce. oar! to insur pr-ompt action under floo& emergency
cnitions. Copi, s of th "?oalar-u"c have been distributed to
-nil interested anrd nffc toe ag-.rxcts. Additional copies mayr be secured from
the District Enrginc(-r, Corns of Thioinecr , U. S. Army, Engineer Park,

PMgr nd -'riflee St.-ct s, >11ffn).o 7, :x-w York.
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inaLe tructures snai oe exammnerl, in nt spera sinari. .. p,' Yl 'lie cnartnel or floodway is not
. and trial operated at least once us whichwili h. urn. , 4; ... ig restricted by the depositing of
y 90 days. Where drainage struc- upon completion of file , I waste materials, building of unauthor-

es are provided with stop log or other stiuctureF will be lnsp -: 1'd structures or other encroachments;
emergency closures, the condition of the during flood periods to ir- r ll.;) The capacity of the channel or
t pment and its housing shall be In- undue leakage is oc'urrr'g i.u :' fl~oOway is nt being reduced by the

ted regularly and a trial Installation drains provided to care for or. 1nar5 e . formation of shoals;
he emergency closure shall be made age are functioning properly ii ,ai ,r (Iv) Banks are not being damaged by
t once each year. Periodic inspec- floating plant shall rot be allw41 ' . rain or wave wash, and that no slough-

Lions shall be made by the Superintend- tip to closure strijtnrepc d .,, )rrg of banks has occurred;
e~l. to be certain that: passengers or cargo over tit r tv, Riprap sections and deflection

, Pipes, gates, operating mechanism. (f Pumping plants -- Ms i ,(tkcs and walls are in good condition;
rUap, ahd headwalls are in good con- nonce Pumping plants shall be In , vi) Approach- and egress channels
]iuon; by the Superintendent a: int, rvt., not adjacent to the Improved channel or

(i Inlet and outlet channels are open; to exceed 30 days during flu!d kLe on& floodway are sufficiently clear of obstruc.
ii0 Care is being exercised to prevent and 90 days during off-flood , i : t, lions an1 debris to permit proper fimc-

ii accumulation of trash and debris insure tha. all equ!pm I. t '" tI!oning of the project works.
ii - the structures and that no fires are instant use. At reaular In Such inspections shall be tade prior to
beTng built near bituminous coated pipes; measures shall be taken t , pt,1, the beginning of the flood season and

(iv) Erosion is not occurring adjacent cleaning plant. buildirigs and 'tlili other Ise at Intervals not to exceed 90
t.'he structure which might endanger repainting as npcessa'y. and II lteg Lys. Immediate step will be taken to
itI ater tightness or stability, all machinery Adequatet.'t- , remedy any adverse oonditions disclosed

I medlate steps will be taken to re- lubricants for all types of naCi:,t,: r od by such inspections. Measures will be
li[r damage, replace missing or broken for gasoline or diesel powere c lii it taken by the Superintendent to promote
parts, or remedy adverse conditions dis- and ftsh lights or lanterns for en.'rg, n y the growth of grass on bank slopes aW
'I ^d by such inspections, lighting shall be kent on hn: at 'i earth deflection dikes. The Stpeln-

| Operation. %.henever high water times. Telephone servi,,e i ial" . ' - tndent shall provide for periodic repair
j i.tions impend. all gates will be in- tained at pumping plant, A .: ,ip and cleaning of debris basins, check

cted a short time before water reaches ment. Including switch gear .-- ' ir dams. and related structures " may be
'he invert of the pipe and any object era, motors, pumps, valves -',31 (t necessary.
w11h might prevent closure of the gate 1haii be trial operated ,r,. 112, Operation. Both banks of the
3 1 be removed. Automatic gates shall least once every 90 day t.',, 'f'. 13 hannel shall be patrolled during periods

-m osely observed until It ha3 been as- of all insulation hall be ir,, " of high water, and measures shall be
certained that they are securely closed, wiring has been subjecied t,: , . taken to protect those reaches being at-
Manually operated gates and valves sn,, ness and otherwise at in'.erv 0'; rol ' I.acked by the current or by wave wash.

*osed as necessary to prevent inflow exceed one year. A re,-ord 'lsll b- a' Appropriate measures shall be taken to
oI eod water. All drainage structures showing the results of stich ft.: kf'*, proven., the formation of Jams Of ice or

vees shall be inspected frequently ing disclosed to be in an trisatI.' itcorv nebris. Large objects which become
during 1nods to ascertain whether seep- condition by such tests shall I s- -cusht lodged against the bank shall be re-

is taking place along the lines of to a satisfactory conditIo Or shail UP ,noved. The improved channel or flood-

ti-1 contact with the embankment, promptly replaced Diesel an . Tic- way shall be thoroughly inspected Imme-

1n1 edlate steps shall be taken to cor- engines shall b- started at such zil -
,  diately following each major high water

re. any adverse condition. vals and allowed to run for suh , period. As soon as practicable there-

,e) 17lisure structures- 1) Mainte- of time as may be necessary to in..:t" after, all snas aand other debris shall be

nanere. Closure structur-s for traffic their serviceability in times of em - removed and all damage to banks, riprap.

o- ings shall be inspected by the super- gency. Only skilled elect-icilan d aric r- deflection dikes and walls, drainage out-
chanics s&hall be employed on tess an" lfts, or other flood control structures

in .dent every 90 days to be certain repalts. Operating personnel for the' repaired.
thi No parts are missing, plant shall be present during tests. Any (h) Miscellaneous /f/clites - (1)

01) Metal parts are adequately coy- equipment removed from the station for Maintenance. Miscellaneous structures
with paint; repair or replacement shall be returned and facilities constructed as a par of
it All movable parts are In sais- or replaced as soon as practicable and the protective works and other structures

fa.,Ajry working order, shall be trial operated after reinital- and facilities which function as a part

iv) Proper closure can be made lation. Repairs requiring removal ofi of, or affect the effcent functioning of

prgmptly when necessary; equipment from the plant shall be maue the protective works, shall be periodically

fo neetio ofmandraglsures hand ticable. propriate Maintenance measures taken.
th - Sutiffint materials are on hand during off-flood seasons insofar as pr'ar- inspected by the Supeinenet an ap-n[ n erectio n o f sa n d b a g closu res a n d -sab c p o ra ge d o r n se e abl e p a t sh al , b

thic the location of such materials will (2) Operation. Competent operators Damaged or unervieable r s
be eadlly accessible in times of emer- shall be on duty at pumping plants when- repaired or replaced without delay.

gency anever It appears that necessity 1or pump Aieas used for ponding in connection
feols and parts shall not b,' removed operation is imminent. The operator with pumping plants or for temporary

In thor use. Trial erections of one or shall thoroughly inspect, trial operate. storage of interior run-off during flood
m - closure structures shall be made and place in readiness all plant equip- periods shall not be allowed to become

once each year, alternating the struc- ment. The operator shall be familiar filled with llt, debris, or dumped A-

tures chosen so that each gate will be with the equipment manufacturers' In- teral. The Superintendent shall take

er4"ed at least once in each 3-year pe- structions and drawings and with the proper steps to prevent restriction of
ri4 Trial erection of all closure struc- "Operating Instructions" for each sta- bridge openings and, where practicable.
tu, shall be made whenever a change is Lion. The equipment shall be operated shall provide for temporary raising ur-
made In key operatm5 personnel. Where• in accordance with the above-mentioned tg floods Qf bridge* which restrict oh n-railroad operation makes trial erection of "Operating Instructions" and care shall nel capacities during high flows.

a a faure structure infeasible, rigorous be exercised that proper lubrication Is (2) Operation. Ml s o f@Agll-
nil ctlon and drill of cperatlng per- being supplied all equipment, and that no ties shall be operated tW prevent or re-
somel may be substituted therefor. overheating, undue vibration or noise is duce flooding during pe-ide of high
Trial erection of sand bag closures is not occurring. Immediately upon final re- water. Thoe facilities constructed as 4

tred Closure materials will be care- cession of flood waters, the pumping ata- a part of the protective works shall not

checked prior to and following tion shall be thoroughly cleaned, pump be used for purposes other than flood pro-
Speriods, and damaged or missing ho stump flushed, and equipment tection without approXa of the District

pa shsl be repaired or replaced im- thoroughly inspected, oiled and greased. ngineer 13 designed thereto. (4S
mediately. A record or log of pumping plant opera- Stat, 1571, 50 Stlat. 077; and U Mat. P1;
(2) Operation. Erection of each mov- tion shall be kept for each station, a copy 33 U.S.C. 701o; 701c-) (R a. 9 August

a losure shall be started in suffcleint of which shall be furnished the Dlstrict 194. CE SPEW?)
tt1l to permit completion before fld E~ngineer following each flood. , -

win.' reach the top of the structure (3) Channels ad Aoodwal/s - (1i [gUALI J.A. U0.
sill. Information regarding the proper Maintenance. Periodic inspections of MO Gesre.
method of erecting each individual clos- improved channels and floodways shall Im AdtsftM Gs".

tructure, together with an estimate be made by the Superintendent to be

ofre time required by an experienced certain that: IF. i Doe. 4t-12288; Plid Augat 14. 15;%
ur to complete its erection will be given (it The channel or floodway Is clear of 5:4 a. mI

debris, weeds, and wild growth;

*!



I' - me levee. imnecuate awipa WU, VC
TIMLE Si-NAVIGATION ANII : t to correct dangerous conditions discloseu

NAVIGABLE WATERS 0 -o ' !,o i5pect- by such inspectin&. Regular mainte-
Unn. main? -. thle nance repair measures shall be accom-

Chapter Il-Cerps of Enginevrs, Wa r protetid?,;i pliished during the appropriate sewsn
Department 7) Tlh, ~ 11 a i 5- as scheduled by the- Superintendent.

horlsed rvp re-., . Dave ae- (2) Operation. During flood periodsI PART 20&11-PLOOD CONTROL ItZOULATIONS ceta at all tlicp td .J! the pro- the levee shall be patrolled continuously
MAINIUIA19CR AND OF&RATION 0F FLOOD tective work, to locate possible sand boils or unusual

CONTROL WORMs t8 Mart 'lrepairs wetness of the landward slope and to be
Pursuant to the provisions of section 3te)siU .'UUtS1C- certain that:

e ssary shall ' r maide. (1) There are no indications of slidesI of trhe Act of Congress approved June 22, 19 , .t ~ n be or sloughs developing: -1926, as amended and supplemented t49 tae by lore, . ',..qe that (il) Wave wasp or scouring action isStat. 1571; 50 Stat. 877;. and 55 Stat. the. aclie t.r-.Antons not occurring;
sM; 33 U. S. C: 701c; 701c-1), the fol- operating pu,!,- . -N, ale 10%on- (Ill) No low reaches of levee exist 5
lowing regulations are hereby prescribed netMJ wt2 'A~ I axe co - which may be overtopped;
to govern the maintenance anid opera- ordlina'.- wii, im flnd- 00v Nb other conditiorts exist which

lan f foodconrolwork: et'.o 12.-.i erlods. might endanger the structure.
1 208.10 Local flood protection wOIrks; t I1ot 'llw .. rr45sh Appropriate advance measures will be

mainte-nance and operation of strucf arcs [1.)(1d 2 .'. and taken to insure the availability of ade-
and faclittes-(a General. 1l) The Manehn- Mi h, olrr'Oitad quate labor and materials to mnset all
structures and facilities constructed by Prolect. o ' prle t thereof, contingencies. Imnmediate steps will be
the U~nited States for local flood protec- to nsst thenii, - ('h ieir ob- taken to control any condition which
tion asall be continuously maintained in ligations undi.r toe'- tc ajatlonxs. endangers the levee and to repair the
such a manner and operated at such (b) Lievees.-1 2 9l6. Tb e damae-d section.
times and for such periods as may be 8uperIntendert shoa oriwode at all Uinta (c) flood malit.-U) Maintenance.
necessary to obtain the maximum such rnainiftOt. R *( requilred to Period: -Inspections shall be made by thme
beniefits. inssure serv. Ceb2 t ); ii-' lc tares in Superintendent to be certain that:

(2) The State, political subdivision time of flood. TA! asu. we !.hik. ' - taken (I Nso seepage, saturated areas, or
thereof, or other responsible local to promote tl..i.t..(;.Ir t(erml- anid boils are occurring:
agency, which furnished asisurance that nate b~jrrowi;,4, in , ovide (it No undue settlement has occurred
it wi maintain and operate flood ccn- for rou~tine n , >gralaz and which affects the stability of the wall, or
trol works In accordance with reittla- Will'dLS. remno.i. 11 V!1- voW, and drift its water tightness;
tionst prescribed by the Secretary of War. deposits. art( i ot aaoix -,sed by (il) No trees exist, the roots of which
as required by law, shall appoint a per- erosion or rOh- f- WlI pr~ac- might extend under the wall and offer
marient committee consisting of or tiCable, nit-slniri r,. J 'At retard accelerated seepage paths;
headed by an official hereinafter called bark eiwlen L3 fi VIjows or (iv) The concrete has notundergons
the "Superintendent." who shall be re- o' ,ipr iitotabir J. A: a aver ward

apoailaforth dvelpmntandman- of Lhe vvc-ec. P 2 U'O.h) cracking. chipping, or breaking to an
tnnce fof. and drelypmintage adman- b aeb h u" ' a.)t isurel extent which might affect the stabilityorgani fatind reosile focrg ,abethade the tor insur of the wall or its water tightness;oraiainrsosbefrteefficient thttl l~j at~f1'L 'eUe v) There are no encroachments upon
operation and maintenance of all of the are twUing efferti..i 'ki a~e1 u nd, the right-of -way which might endsager
structures and facilities during flood further. to tK' cnt,' ' , the structure or hinder Its funtilnig
periods anid for continuous inspection I', No ullus,,,i- .'-n.5.~h in time of flotod:*
and mantenlance of the project works osr Material It.,. of vp lo )w" cross (vi) Carse Is being exercised to pre-
during periods of low water, all without section ha&s taken p.~ vetacmltocftahaddbi
cost to the United States. 00' N') cavilig hit, lccs r-ed on either adjacent to walls, and to isurel that no

(3) A reserve supply of materials the land side vr iK> s tr f-ici cr hoe levee fires are being built near them;
needed during a flood emergency shall which might afft nt V lOaOf the (vi obn aigonitan53s

be epton an atalltimslever section. rlverward of the wall which might en-(4) No encroachment or trespass (iL) No secepage. s: ti2atea areas, or danger ltautability;
which will adversely affect the efcnt sand boils arc o-iiirl'g: (viii) Tjoe drainage syiit~ sad pro-
operation or maintenance of 'the project 0iv1 'Toe drH.,. Kve .ytoin an d vres- sure relief wells ane in good working aw-
works shallbe permitted upon the right&- sure relief wells mre um good weitring con. diton. and that such facilities are not
of-way for the protective facilities. dtoadta cciicjte r o eoigongd

(5 o mprveen shllbe ased becoming clotiled, Such Inspections shall be made imme-I over, under, or through the walls, levees, (vi Dramas through the levees and djately prior to the beginnilngof theflood
smpalle ayecaaneos or flcidayc nors gates on said draha anc In good working seasn, iinediately following each ma-salayecvtoorcntutobe condition; )or high water period and otherwise atpermitted within the limits of the proj- (vi) No roe cient work or riprap has Intervals not exceeding 90 days. Mass-ect right-of-way, nor sitall any change been displaced, washed out, or removed; urea to eliminate encroaehments and ef-
be made In any feature of the works (vii) No action is being taken, such fect repair found necessary by such in-
without prior determination hy the Dis- as burning grass anti weeds during in- spections sall" be undertaken lensli-
trict Engineer of the War Department appropriate seas ons, which will retard ately. All repailrs shall be accomplishedl
or his authorized representative that or dlestroy the growth of sad; by methods acciptable In standard on-
such Improvement, excavation, construc- (viii) Access roads to and on the levee gineeriflg practice.I tion, or alteration will not adversely af- are being properly saiintained; (2) Operation. Continuous petrol of
fect the functioning of the protective (ix) Cattle guards rand gates are in the wall shall be maintained during Diood
facilities. Such improvements or alter- good condition; periods to locate possble lsalkare at molk-
Ations as may be found to be desirable (X) Crown of levee, lv shaped so as to o11th Joints or seepage underneath the
and permissible under the above de- drain readily. and roadway thereon, If wall. Pioating plant or bosa will net be
termination shall be constructed in ac- any, Is well shaped1 aird minrtained; allowed to lie against or tie up to the

- cordance with standard engineering (xi) There is no tinawrhorlzed grang wall. Mould, It become neosgy duing
practice. Advice regarding the effect of or vehicular traffic on the ievaaes; a flood emergerncy to pan anchor ocabin
proposed Improvements or alterations IXip) Encroachmients aire not being over the wall. adequates mesumres A"
on the functioning of the project and ikn, made on the levee right-of-way which be taken to protect the oncerete Aa=co-
formation concerning methods of con- might endanger the .tructuit, or hinder struction Joints. ~Medslate stgla al"
struction acceptable under standard en- its proper and efficierit functioning dur- be taken to correct any conditih Which
gineering practice shall be obtained from In times of emergtency, endangers the stahilitp of the wall.
the District Engineer or, if otherwise Such Inspections tilall be made ins- (d) Dr~sae structars- (1) Nllial- -
obtained, shall be submitted for his ais- mediately prior to the beginning of the nasace. Adequate measure shall be takenI pt'ovai Drawings or prints showing flood season: immediately following each to Insure that Inlet. and outlet ehaDUSill
ouch improvements or alterations as major high water period, and otherwise are kept open ad that trash. &M.t or
finally constructed shall be furnished the at Intervals not cixceeding 90 days, ad debris is not allowed to ammulat SMa
District Engineer after cornpietlon of the such intermediate times as. may be neces- drainage stractu"res iap gaes and
Work. Mary to Insure the best possible care of mnutally oparm"e gatw and Tab"w onU F~age 21 ~*,
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i YEW YORK STATE
DEPARTMYWT OF PUBLIC JORKS

I DISTRICT NO.

CHrCK SHEET FOR INSPECTION OF ONODAGA DAM AD RESERVOIR
LOCATED ON ONONDAGA CREK, ABOUT 4 MILES SOUTH OF

SYRACUSE, N. Y.
Insy ,ctcd by Date

Item Location- ConCitions - Recommendations

I. Da.m -nC inpiirtenancef
A. U.pstream slope

ol embanixient
R. Riprap on x~rtream
Slope
Concrete st:irway on
.. )3trearn slope

T). D':nstre-nm Flope
of embankment

E. Rocl- toe on
Sownsitrevam slope

F. ...- 11 J;,raneMne
:[ouy u]:lePlant :-

on d wnstr,-r slope_

H. uar,: Fai-ls anad

-)ostF ninom road
* '>tlet structure

..... . oncrete conduit _

3. Concrete-line,'
stillinr basin

C. Concrete intake -
structure

D. Trash. racks
E. ,ct aving;

F. Into'e channel[ (1) Tipran lined slopes
3. Z:-it chanl-unlined
Spillwsiy and spillway channel
A. Approach channel
2. Concrete weir
C. Concrete lines

spillwayr race chrnnel
I). Triax.gular control weir
E. Outlet channel unlined

(1) Concrete paved
bottom portion _

PLATE 10*1 _ _ _ _ _ _ _ _



I
F. Rocl lined gutters
G. Iron fuard railing

on top of walls
I. ag house
A. Fxterior
B. Interior

. Staff rat-e
A. 3ronze numerals
B. Enameled marker

I . Plates

. Access Road to d:un
A. -oaiwLy_ _ _ ____________ _____

:,. Shoulders
0. Concrete i uttor__
2. Catch bcsin

Cattle pass _j 7. Reservoir ara _

1 1

I
I
I
I
I

I
I ... ,i II



DEPART1M12 OF PU3IJIC WORKS
DISTRICT NTO. ___

CH7CK SREPT FOR I:TSPECTI OY OF CR ir:7EL IMROV7fITS

1 Piocd protcction p-oJect ait Onondagn Crock, Syrnc-ISC, ITcw,, York

I Iri~~~~ect~~~ ~~v Date______________

j Station or
Ilocation Conditions 'Recommendations

* 'v~l~ 7r(,,.th in

Th,~eh 5,etc.

wvflptA in channel ______ _______

i.Strlcz'iref; or othe(r tui-
I cithorizc, cncroachincnt

'ti~ch-i~nnei right-of-

*SI~nl:- frmrrn. in caannel_______ ___________

Sho.'si formzr.- in re-

'I -~. 7 o'r in~drcutting of

j * T >ltfrv chgnncL,.:and ditchecs:

A',prorc:-* c>n~i u--

e~rcruof dwns ream-_______ _____

10. Cu,.itrcrl iocir______ __ ______

I PLATE 11



I ~FEW YOK STATF.
DEPARTH11= OF PUBL~IC '-fORKSI DISTRICT 110.__

CHECK SHIET FOR LEVEES

IFlood Protction Project at Onondagn Crock, Syracuse, Now York

Tnorcction of nnonriktgn Crock rv; on bank,I ( ) nc left

Station or Street - ~ Station or Street

Inspccti-d by _______ -- Date 19e

it( T~ oc, t In C -ondition Reco-mendp-tionf;

1. Stttlenmnt, losfc of xradc ___ _______________

S~c~Jin~:or cavinr., (citlier
sidc of Pvc.)

I ~ozsil* Ssrg. c ~wa fon ______

cr un s irabl1,

Evid nc. of firfc. i__ ___ ______

-ji-, orf 1 v' c crown _______________

I 'atI.rizc, crncrochinonts

I lo . ,:---thorIzcd oycavntioii or
rt~mov~il of rod ___ ___

I :nauthorizoCd rz~ or
*1 ~~vchiculor trt'fic___________

1IL Accitmui -tion of drift,
tran'. 'uid debris ____ _____ ______

R :IA RKS:

PLTE1

PT



1-8TIDE GATES ~JIf O 1

7' IZT vrr _

.1 - 4 44

-i 5** T q e -I,,

T. iA f 430*

y~ ~ GTPS )re j,,,qnP~j fcr r-ountfig
0r wall d o h. Ugn l)th, ipphcions are 

4
.r'~ A?5 /'a

+- I In9 t - l c-araq net *40 , Z d 7 .6 ->4
a-.~~~~ ~ ~ ~ ~ 91e1bc, r -- n 'a

I ' i'' Iee paired i oefse Side for Anckor Bir!f -a

Ir -i*lo provide double

a r " a ' t'~ ar, 1.) the eye-

*n r~ q'~ r ' i]f inCL~ pnS

n Iri I Ll/Iqhtnes,.
q .... 1-11 o' qe lrnk

j-re rnA~j -v ,0 depend-

fIc i', se '~ ' (-1, 'V lr-lor bolts are

mvar 7ec w,(' v i-n Afnnf- uom e o IS pro- Fia. B 52. One 60" and two
-Jed tv-r 'd _: fr, 3r,- a!, avu rY w h LrconZe faces 4?' Typ M Tide Gates.

''I ur- .r - , w +l- r' : ,' ,,- bolts: with

4/v1 tntfe o( orr, r-*3"''snu 'i. r the gates ~I m iI
4vv sa 1,,,3 gva hvi roupings

forcws. 
1.8 9 Tbce M Tide Gae

Class I for heads up to 12' 'rpl-e we
1
' ttr-ble. Also

2 "over 12' to 20' witb l-t C. I. P. 0ell1
~Rmk Ends e"nd C. 1. P. Becl

3"20' to 30' F eroes. Seo Figs. 9142 aid -B54. Two 72' end two
30 t 4'9140 on re/rse page. 60 Type M Tide Getes.

BROWN & BROWN, INC. Limna, Ohio, U. S. A.
Printed In U. S. A.

Plate No. 14 APR .2151
9 OF Olli U. &5 AM S

I _.-_ _ W~A



OW-~A L TGf

I, t

54 ,~ 4

f',es '-.th C. 1. P. Back Flanges

71

I AJ

d . 1 . * / ,5-f

IBROWN & BROWN, IN.Lia*Oi, .S.A

Printed In USA ia ho U. S. A.



1 -1

- I BGo. NO.

J. 0 -E' -L + 3 3&0 9-,42 31

8~

,4 4, __ ....

1? ToE CHAPMA VA0E 1~h 17-43CO94-

J'32 4" 3 32+ R.- -E12923

S,~ ~ 2. ""a- ,-

I,

|roQ~o. -: IIZ -" ~

C To G /; , G -I II 3;j

9 Z0 J_'~ _0 Z7 3 1 3 13S9 -/2337

/0* z 44?a j?4. IO / 1 8074 Zf#(_Z 13 + 37 A-12 338

Z, q ~8I8IZ / q 36z/1,2A13 13 68 -/2339

4- ~ J- " 8 61Z p 9.

/2064z28 P- 329 A-/3 5

70 2j L3 9(0~ 1-30

4,'o 4o3 /4- A- a 3 0/2(o

2_ 88 _12 2 P-5

.L Z4 0 5 6 P 2 2 08~ 9-2(06

*To/O 1/0 _ 7 31/ 4-'& q/3 3.9

THE CHAPMAN VALVE MFG. CO
INDIAN ORCHARD. MASS.

I=
IPlate No. 15 CL

I I9Z3



AD-AI05 796 STETSON-DALE UTICA NY F/6 13/13
NATIONAL DAM SAFETY PROGAM. ONONDAGA DAM (INVENTORY NUMBER NY -ETC(U(
JUN 81 J 8 STETSON DACWSI-81-O009

UNCLASSIF IED

EEIIII



carPS Go1 :1 . 'Q

: r i'.nd Lri('rc S-,~

F L.A ff1'177, Vs711

PLUS t Jc vVfurnishied b:y thec

1 9 zr- CO. and instnlld in
c- t -'uc. or. Onondnc a Channel

I PT137 o' of-r chr nncl improvements

FLAS 4r~ F " of Cno~imagr. Dam and.

I .~ .2(..2. h1 ci of sniiivrr~ls

PL:E ~ "..~ 'tit"dr:"'ur.ic of woir on OnondagaI ~Crechitnc

PUTES 9 To 6

I



IIle



IPMI

I -Report on tho Fish and b'ildlifo Roso.uwces for

I Ononezga Hoservoir Project and Dlownstroam Improve-
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-State Office BuildingI 4 hley Street
INgtmo. New York 13901

(607) 773-7763

Jun. S. 1978

Jose*h A. Foley, P.R.--
Chief, Degign Brach
U.S. Army Corps of hgSIneers i
1776 Niagara Street
Buffalo, Now York 14207

Dear Mr. Foley:

Snclosed are the reports for the Movement Check of the
SptIlhmy Weils, and the reedings on the Settlement Gages
and Piezomters.

I As time allows, we will take readings on piezemeters
9-12.

I Sincerely,

I ~Henry C. CarrViIniae

I 3cc/ems

EnI



SEMI -ANNUAL REPORT

MOVEMENT CHECK - SPILLWAY CHANNEL WALLS

Project: Onondaga Dam Report No. 1
Date ~ 17

EAST WALL WEST WALL

OFFSETS OFFSETS
Point No. Aug. 8, 1949 5-z_2-'9 Point No. Aug. 8, 1949 s--24-7m

1-E 2.87 ?1.84 1-W 3.2].
2-E 2.98 -.9,7 2-W 3.02
3-E 3.00 3.oo 3-W 2.66 2.63
4-E 3 .1L8 3.o(o 4-W 1.88 1.3
5-E 3.21- 3128 5-W 1.75 .7
6-E 3.25 6-.W 2.22 1L.10
7-E 1.41 7-W 3.37 33
O-E 0.36 0.3:3 8-W 0.79 0. O?.
9-E 0.59 0.st 9-W 1.35 (M

10-E 0.50 P.&I 10-W 3.20 "1,33
11-E 0.36 0.9It 11-w 3.85 1
12-E 0.44 D.S1 12-W 4.32.4
13-E 1.22 1.30 13-W 3.96 +o

14-W 3.27 JL



REPORT OF SETTIIMENT GAGE READINGS

i Report 1,..
Project: 0 lto c.k:e. & 4 CkV,^ Date of

I " Observation _"2 " _O

I 2 3 4 5 6
I SETTLEMENT PRESENT LENGTH PRESENT INITIAL SETTLEMENT

GAGE NO. ELEVATION OF EEVATION ELEVATION (BOTTOM
(TOP OF PIPE (BOTTOM (BOTTOM OF PIPE)
PIPE) OF PIPE OF PIPE)

(2) - (3 (5) - (4)
Ft. Ft. Ft. Ft. Ft.

-7 S 1~l 63~, 3 10 (f ' .74+

___ (0_ __ _ .,2 4 6 3 "jl.S

I'

1 -~~___~~.O~~

.. 1_ _

I-,- ___ ,, ____ . .q .-,2 .3 ) a;,
t3 ' (71 S- ¢0.Zo 4-8% -,.' ,

0 \S4S Ul 6o., ______

'l , . ,{ t,%rs6.;3 _______

|,7o,11 i .7 +sN. 33 _ .__ Vt__5_3
1___ 8 u 2J I.3 d*S 8.I' ___q%3_____ r

REARS:', '/.b-, Submitted- j-,- -

Tll:.. ~' Sal 12 t-k t, . f , , .o,



IREPORT OF SETTLEMENT GAGE READINGS'
I Report No .3 r____

Proj ect:___________ Date of .

Observation "'

1 12 3 4 5 6
ISETTLEMENT PRESENT LENGTH PRESENT INITIAL SETTLEMENT

GAGE NO. ELEVATION OF ELEVATION ELEVATION (BOTTOM
(TOP OF PIPE (BOTTOM (BOTTOM OF PIPE)
PIPE) OF PIPE) OF PIPE)

(2) - (3) (5) - (4)
Ft. Ft. Ft. Ft. Ft.

I _______ ~ ~+&t L 47.q I~ i~ o ;

i !  
_ _ __-r \7 . , I . %o , r I

a 0"

REMARKS Sbmtedd

-!S~ ,-B T' %% to ~~ Sbmte-________

01 04 e il .; -1tl

£ltL to- rw-



I i
REPORT OF GROUND WATER ELEVATIONS IN PIEZOMETERS AND

SETTLEMENT GAGES

Onondaga Dam Report No. _ _ _

I El ev. of Reservoir pooi 4 (0O. _o' Date of observation -(

LOCATION OF ELEV. OF TOP OF PIPE SOUNDING-TOP OF ELEV. OF WATER
GAGE NO. (in Feet) PIPE TO WATER (in Feet -

(in Feet) Col.2-Col.3)

Z3
I %6,--I q. 4fo (. -7c5 73, (K

1!___ (0o 6 6G 7
I t DL 45 6 ,0%%,5

~~A, ~4 40(___
Cl 4t s ____

II :i__ _ _ _ __ _ _ _ _

submitted f/,

. {, I title_________



I

I REPORT OF (CPO!JND WATI;R I'! i ,I ; I N P] EZOMETERS AND

Onondaga Dam Report No. -- _ _

Elev. of Reservoir pool . . Date of observation _--___

I _

LOCATION OF f1I,,V. OF TOP OF 1H 1 ('JIDING-TOP OF ELEV. OF WATER
GACE NO. (in Foet) P }'lE TO WATER (in Feet -

(in Feet) Col.2-Col.3)

I % (o tA- ~ o0 (0 3

_ a % 9 .... co O _ _ _ _ _ _ _. _[ P-Q 0 - , ,o0 .., 1.-7

___ ___ 70 46 1

I ...._ _

I _ _ _ _ _ _ __.

I REMARKS

-I. sub itted 1  4 I

5 ~~~~~~~title_____________
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